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PRIMARY LYMPH@DEMA 


CLINICAL AND LYMPHANGIOGRAPHIC STUDIES OF A SERIES OF 107 PATIENTS IN 
WHICH THE LOWER LIMBS WERE AFFECTED 


By J. B. KINMONTH, G. W. TAYLOR, G. D. TRACY, Anp J. D. MARSH 


TuE state of the lymphatics in patients with lymphatic 
" edema has remained obscure until the advent of new 
methods of study. We have described in previous 
publications (Kinmonth, 1954 a, b; Kinmonth, 
Harper, and Taylor, 1955 ; Kinmonth, Taylor, and 
Harper, 1955) the development of methods of 
‘visualizing lymph-vessels in normal or diseased 
‘limbs. The present report deals with the clinical 
‘and lymphangiographic findings in 107 patients 
‘suffering from lymphoedema of the lower limbs. 
' Most of these patients were studied by lymphangio- 
‘graphy, which has shed new light on the morbid 
anatomy and physiology of the disease. The clinical 
‘findings will be described first, then those of lymph- 
\ angiography, and afterwards the two will be correlated. 

Classification.—Most cases can be classified in 

the manner of Allen (1934), although there are a few 
‘cases in which the age of onset is later where the 
terminology might with advantage be altered. 

The cases in this series consist of those termed 
“primary ”’ (non-inflammatory) by Allen (1934) and 
which are called by other names such as “ idiopathic 

_lympheedema ”’, “‘ lymphoedema of unknown origin ” 
i(de Takats and Evoy, 1950), or “* spontaneous 
| lympheedema ” (Telford and Simmonds, 1938). No 

case of lymphoedema secondary to some other 

} pathology, such as neoplasia, trauma, or inflamma- 

4 tion, is included in the statistics although the lymph- 
angiographic findings in some such cases are described 

| for comparison. The figures are analysed by Allen’s 
method in Table I. 


Table I.—CLASSIFICATION OF 107 CASES OF PRIMARY 


LYMPHG@:DEMA 
\ Female Male Total 
' 1. Lymphoedema pracox 70 25 95 
} 2. Congenital lymphaedema 7 5 12 
a. Familial (Milroy’s disease) 2 
+. Simple 10 
Totals 77 30 107 


There was a preponderance of females (over 
| 70 per cent) in the series, but this was not quite so high 
| as vu: Allen’s (1934) series where 87 per cent were 
} femsies. Our series is, however, composed slightly 
diffi -ently to that of Allen because we have purposely 
| cons dered only those cases in which the lower limbs 
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were affected. This gave us a more homogeneous 
group for statistical analysis and comparison, 
particularly of the results of lymphangiography. 


CLINICAL FINDINGS 


Family History.—Patients or their parents 
were questioned about the incidence of swelling of 
the limbs in their families. Many replied that their 
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Fic. 1.—Age distribution of patients with lymphedema 
compared with normal population. 


mother or some relative often had swollen ankles or 
some other transient edema. Such were disregarded 
and note taken only of instances where permanent 
oedema had occurred. Eighteen patients (17 per cent) 
gave this history and 8 of them knew of two or more 
members of their family other than themselves who 
had been afflicted. The true incidence is probably 
higher. 

The hereditary or familial tendency fits well with 
the concept of the disease as due to an inborn error 
in development of lymphatics which is suggested by 
lymphangiography. Two of the eighteen patients 
I 
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with a family history of the disease were born with 
cedema present and may therefore be considered 
victims of ‘ Milroy’s disease’ in which the oedema 
is both congenital and familial. It is doubtful 
whether this ‘ disease’ differs other than in degree 
from the other familial cases. It appears that in 
general the cedema occurs earlier in cases with greater 
degrees of lymphatic deformity or insufficiency. 
Age at Onset.—The ages at which the swelling 
first afflicted the patients is shown diagrammatically in 
Fig. 1. It will be seen that in most cases the ceedema 
appeared before the age of 35. This was also the 
experience of Allen (1934) and so most of the cases 
fit into his classification where primary lymphoedema 
is subdivided into two groups of ‘ congenital’ and 
‘precox’. There are, however, a small number 
of cases where the onset is delayed beyond the age 
of 35. There were 12 in this series including one 
starting in the seventh decade. It seems unsuitable 
to call these ‘ preecox ’, which signifies an early onset, 
and perhaps a better name would be ‘ tarda ’, which 
would signify a retarded or late development of the 
disease. Classification under the various sub-groups 
is shown in Table II. It will be seen that 13 (12 per 
cent) fall into the group of lymphcoedema tarda. 


Table II.—SUB-GROUPS OF PRIMARY LYMPHCDEMA IN 107 


CASES 
12 
82 >107 
13 
familial 


18 
familial and congenital (Milroy) 2 


Lympheedema congenita 
Lymphedema precox (before 35) 
Lymphoedema tarda (after 35) 


Of these 


Associated Congenital Malformations.—A 
number of the patients had congenital abnormalities 
other than lesions of the lymphatic system. They 
are listed in Table III. 


Table III.—ASSOCIATED CONGENITAL ANOMALIES 


Cardiac lesion (septal defect) 

Congenital dislocation of hip 

Urachal fistula 

Fused metacarpal bones 

Blue scle ~ of one eye 

Anisometropia 

Absence of fingers (index, ring, and middle) 
Blood-vascular anomalies 


on | 


I 


oa 


The proportion of patients having such anomalies 
appeared to us to be far higher than might be expected 
in a comparable group of patients with some other 
disease or higher than might be expected in the 
normal population; McIntosh, Merrit, Richards, 
Samuels, and Bellows (1954) give a figure of 7 per 
cent in 21,000 live births in New York. The propor- 
tion in our series is 14 per cent. This high figure 


suggests that the lymphatic abnormality might itself 


be due to some error in fcetal development, a view 
which as will be seen is supported by evidence from 
the lymphangiograms. 

The commonest associated anomaly was a malfor- 
mation of blood-vessels. This is very much to be 
expected as arteries, veins, and lymphatics have a 
close association during embryonic development. 

The patients having associated blood-vessel 
anomalies who are included in this series were those 
in whom the lymphcedema was the main or a most 
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important feature of their disease. The ood. 
vascular anomaly was often of a trivial natur: ; fo; 
example, one patient had faint capillary hem ingio. 
mata of the skin of one buttock present from birth, 
which were only discovered when he was iurned 
upon his face in the course of examination. We 
have, however, evidence from other studies that 
lymphatic deformities are frequent in patients with 
gross blood-vascular anomalies such as congenital 
arteriovenous fistule of the types described by 
Robertson (1956) in a Hunterian lecture. De Takats 
and Evoy (1950) have commented upon this associa- 
tion with other congenital vascular anomalies in 
their cases of congenital lymphaedema which they 
say makes it clear that the latter is a congenital 
malformation. We have not, however, found any 
reference in the literature to such an association 
with cases of lymphoedema przcox. 

Distribution of the Cdema.—For reasons 
already mentioned, we are considering here only 
patients in whom the lower limbs were affected. It 
is interesting to note that in several patients other 
areas of the body were affected as well as the lower 
limbs. In cases where more than one region was 
swollen it is difficult to accept the hypothesis which 
was advanced in the past that the oedema was caused 
by a local lymphatic obstruction due to infection 
carried to the regional nodes. 


Table IV.—DISTRIBUTION OF CZDEMA 


One lower limb only 47 
Two lower limbs only ; 44 
At least one lower limb + other region 16 

107 


The figures in Table IV show that in less than 
half of the cases was the cedema confined to one limb 
and that in 16 patients areas other than the lower 
limbs were involved. These were : genitalia 10, arms 
5, face 4, fingers 1. 

‘Causes’ for the G@dema.—All patients or 
their parents were carefully questioned as to anything 
which preceded the swelling and which they thought 


Table V.—CAUSES TO WHICH THE OZDEMA WAS ATTRIBUTED 
BY PATIENTS 


Operations :— 
For hydrocele I 
For bilateral inguinal herniz (this patient also had cellulitis 
three months before) 
Laparotomy followed by phlebitis I 
Excision of lipoma I 


Injuries :— 
Sprained ankle I 
Blow on shin I 


Pregnancy :— 
Uncomplicated 5 
Followed by white leg 2 
Cellulitis :— 


* Poisoned ’ leg 9 years before onset (also had herniotomy) 1! 


Other :— 
Sitting at night in chair during war 
Following antidiphtheria immunization 
Insect bite 


err 


I 


“& 


might have caused it. In 17 cases such things could 
be discovered and they are enumerated in Table V. 
Most of these things could happen to normal 


people and indeed often do happen without giving 
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ise to permanent cedema. It suggests that there is 
me additional factor responsible. The results of 
the lymphangiograms, to be described later, suggest 
that the additional factor is a pre-existing malforma- 
tion of lymph-vessels. The maldeveloped vessels 
might be sufficient to maintain drainage of tissue 
uid under ordinary circumstances, but, should it 
be temporarily increased by the formation of inflam- 
matory exudate, then they might be unable ever to 
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in both there were grounds for believing that the 
infection could not have been the sole cause of 
lymphoedema. 

LYMPHANGIOGRAPHY 


Most of the patients were studied by the methods 


described in previous papers. The technique apart 
from minor improvements in detail evolved during 
the work is that described in 1955 (Kinmonth, 


; ¥ 


j 


F1G. 2.—Normal lymphangiogram. Lymph trunk injected on dorsum of foot with 70 per cent diodone, »? 


drain off the excess. These so-called ‘ causes’ of 
the edema would then be seen as mere precipitating 
factors. 

Infection and Inflammation.—lInfection has 
been much discussed in the past as the effect or even 
the cause of lymphcedema. We therefore took care 
to question all our patients about attacks of inflamma- 
tion and in particular to ask whether the attacks had 
preceded or followed the onset of edema. Twenty- 
six of 107 patients gave a history of attacks of inflam- 
mation but in all but two they had been preceded by 


ithe onset of ceedema and were plainly secondary. 


Such secondary attacks of infection are well known. 
Allen, Barker, and Hines (1946) observed them in 


‘their cases of congenital lymphoedema and Drinker 


and his collaborators (Drinker and Yoffey, 1941) 
saw them in dogs in which lymphedema had been 
produced experimentally. They are usually-regarded 
as be'ng due to streptococci, but in at least one of our 
cases the organism was Staphylococcus aureus. In 
only » cases in our series did an attack of infection 


occur before the limb had become cedematous, and 


Taylor, and Harper). The first step is to inject the 
diffusible dye patent blue violet into the subcutaneous 
tissue between the toes. After massage of these 
areas the dye is taken up by subcutaneous lymph- 
trunks. The joints of the limb are moved and the 
dye passes proximally along the vessels. Some of 
the dye-filled vessels may be seen on the dorsum of the 
foot of a normal subject with thin skin. They are 
not normally visible at higher levels unless incisions 
are made over the course of the trunks to search for 
them. We usually refer to this method using patent 
blue as ‘ visual lymphangiography ’ as the vessels are 
made visible to the naked eye. Suitable levels for 
inspection of lymphatic trunks are across the middle 
of the dorsum of the foot where four can usually be 
seen, anterior to the ankle joint where two slightly 
larger trunks are found, in the groin near,the inguinal 
nodes or in the popliteal fossa around the popliteal 
artery and vein. The last is a more difficult area as 
the trunks lie so much deeper. 

The second method used is that of X-ray lymph- 
angiography in which the radio-opaque substance 
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diodone is injected directly through a fine needle 
into a lymph-trunk previously visualized with patent 


blue. Radiographic films are subsequently taken 
to show the course of the diodone in the lymphatics 
of the limb. This method is not applicable if the 
lymph-trunks are absent or of a diameter much below 
normal. A normal lymphangiogram is reproduced 
in Fig. 2. 

The results of studies by the combination of these 
methods is shown in Table VI. Insome of the earlier 
cases when lymphangiography was in an early and 





Fic. 3.—Congenital lymphcoedema. 
aplasia of trunks. 


Investigation revealed 


less perfect state of development insufficient data 
was obtained to reach a conclusion about the state 
of the lymphatics or in others, particularly those with 
less marked disability, it was not done. Such cases 
numbered 20. There were therefore full data 
available for analysis from 87 of the 107 patients with 
primary lymphoedema. It was found possible to 
classify them into the groups shown in Table VI. 


Table VI.—LYMPHANGIOGRAMS IN 87 CASES OF PRIMARY 


LYMPHG@:DEMA 
Hypoplasia 49 (55 per cent) 
Dilatation (varicose) 21 (24 per cent) 
Aplasia 12 (14 per cent) 
Dermal backflow alone 5 (6 per cent) 
87 
With dermal backflow 19 
Without dermal backflow 68 
87 


Aplasia of Lymph-trunks.—There were 12 
such patients (14 per cent). No formed lymph-trunks 
at all could be found in the area explored. Following 
the usual injection of patent blue subcutaneously 
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between the toes it was not uncommon to see the 
dye spread in the dermal plexus of the dorsum of the 
foot sometimes extending to the ankle or beyond. 
Exploration of the full width of the dorsum of the foo; 
or front of the ankle revealed an entire absence of 
subcutaneous lymph-trunks. Aplasia was a frequent 
finding in cases of congenital and often severe 
lympheedema. An example was a child born with 
three of his limbs (one upper and both lower) and his 
face affected. No formed lymph-trunks could be 
found on lymphangiography in several sites. Micro. 
scopical sections of excised tissue showed small 
subcutaneous lymph-spaces unconnected with each 
other, like diminutive isolated cysts (Figs. 3, 4). 
Hypoplasia.—Forty-nine patients (55 per cent 
fell into this group in which the lymph-trunks were 
found to be deficient in size or number or both. In 
these patients the lymph-trunks on the foot or 


Fic. 4.—Photomicrograph of tissue from patient shown in 


Fig. 3. (Explanation in text.) 
ankle were often too small or few. Spread of dye in 
the dermal plexus was often seen on the dorsum of 
the foot, though usually not so extensively as in 
patients with aplasia. Radiographs taken 
injection of a trunk with diodone showed small or 
few trunks extending up. A common arrang:ment 
was that of solitary hypoplasia (Figs. 5, 6) in which 
only one trunk could be seen extending up to the 
groin despite injection of a volume of diodone which 
would regularly fill very many trunks in a normal 
subject. 
Occasionally the solitary trunk was slightly greater 
in diameter than a normal one, making the case 
eligible for inclusion in the group with dilated trunks. 
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as the main feature in such patients was however a 
deficiency in number of the trunks they were all 
classed in the group of hypoplasia. Another variant 
in this group was the type of patient with cedema of 
the foot alone. Visual lymphangiography of these 





Fic. 5.—Photograph of patient whose lymphangiogram is 
shown in Fig. 6. 





FIG. 7.—Lympheedema of feet and ankles. Lymphangio- 
»hy (Fig. 8) showed hypoplasia in feet and legs but normal 
iks in thighs. 
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showed few trunks in the foot, but X-ray lymphangio- 
graphy of the upper part of the limb was normal 





Fic. 6.—Solitary hypoplasia. Patient shown in Fig. s. 





Fic. 8.—Lymphangiogram of patient shown in Fig. 7. 
Hypoplasia below knee level. 
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(Figs. 7, 8). Yet another variation of the malforma- 
tion was the finding of trunks which were deficient 
in both size and number. 

Varicose Lymph-trunks (Dilated and 
Tortuous).—There were 21 patients (24 per cent) in 
this group. The lymphatics were broader 
than normal and tortuous (Figs, 9, 10). 

They may be called ‘ varicose lymphatics ’. 
Incompetence is easily shown by retrograde 
injection or by the lateral or backward flow 

j of the dye into other numerous trunks. 
Dilated lymphatics are the easiest to find and 
inject and often occur in cases with marked 
edema. This may be why we found a 
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limbs and 


lower 
Lymphangiograms in Fig. 10. 


Fic. 9.—Lymphedema of 
genitalia. 


somewhat higher proportion of this type in our earlier 
studies. Patients in this group often have capillary 
nevi of the skin of the limb or trunks. Dilated 
trunks are also found in patients having giant or 


Table VII.—LYMPHATIC COMPLICATIONS 


Chylous reflux to the lower limb 

Chylous ascites 

Chylothorax 

Chyluria 

Lymphatic fistulz in the limbs (non-chylous) 

Ascites (non-chylous), hepatomegaly, and pleural effusion 


Se OA 


13 


elongated limbs with congenital ateriovenous fistule 
such as were described by Robertson (1956). 

It is convenient at this point to mention chylous 
reflux and other lymphatic complications which were 
observed in 13 instances and which are shown in 
Table VII. They will be described in greater detail 
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in a separate publication. Chylous reflux his bee 
alluded to in earlier papers (Kinmonth, Harper, an; 
Taylor, 1955 ; Kinmonth, Taylor, and Harper, 1955), 
It was present in 6 cases and was treated by ligation ll 
of incompetent lymph-trunks in the groin or abdomen, 






es 
. ' 
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FiG. 10.—* Varicose’ lymphatics. Patient illustrated in Fig. 9. 


In all 6 cases the lymph-trunks were of the large 


tortuous ‘ varicose ’ type. 

Dermal Backflow.—The lymph in the dermis 
runs in a fine network of valveless capillaries which 
it is convenient to refer to as the ‘ dermal plexus’, 
and is led from it to the deeper trunks beneath the 
skin by collecting trunks which have valves. In 
normal subjects there is consequently no flow of 
lymph or of injected patent blue or diodone from the 
deeper trunks into the dermal plexus. Abnormal 
fillings of the dermal plexus were seen in 19 patients 
with lymphoedema (Table VI). In some cases this 
was of the type already described on the dorsum. of 
the foot and existing in conjunction with hypo- 
plasia or aplasia of the subcutaneous trunks in this 
region. In another group it occurred either on the 
foot or in isolated patches higher up the limb in 
association with varicosity or some other abnormality 
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of the lymph-trunks and _ through obviously 
incompetent collecting trunks (Fig. 11). 

A group in which the findings were more difficult 
to interpret was that in which dermal backflow was 
observed from apparently normal deep trunks as the 


only abnormal finding. There were § such cases 








Fic. 11.—Dermal backflow. (Description in text.) 

constituting 6 per cent of the total. These appear- 
ances are somewhat like those found in cases of 
acquired lymphoedema due to a localized obstruction 
to the trunks, of which the following is an example :— 


A girl, J. K. (Fig. 12) at the age of 10 received an 
accidental overdose of radiotherapy at another hospital for 
a small skin tumour just above the inner side of the knee. 
A patch of necrosis ensued and seven years later pitting 
edema of lymphatic type developed in the limb. _Lymph- 
angiograms on the unaffected side were quite normal and 
without suggestion of any inborn malformation of the 
slightest degree. Patent blue was injected between the 
toes in the usual way on the affected side and the joints 
moved. Almost at once a large patch of skin just below 
the lesion showed backflow of the blue dye. The X-ray 
lymphangiogram (Fig. 13) showed the dye flowing from 
the trunks into the dermal plexus in the same areas as the 
blu: dye had appeared. The trunks showed some 
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extravasation of dye through the walls, a thing sometimes 
seen in normal limbs, but were otherwise normal. 


Lymphangiography of the limbs, upper or lower, 
of other patients in which an acquired localized 
lymphatic block was known to exist and which had 
been produced by such causes as malignant disease, 
X rays or trauma, consistently showed similar 
findings. The trunks rarely showed more than the 
smallest degree of dilatation and were only occasion- 
ally a little tortuous. The dermal backflow was 
always the most striking feature. 

The question must therefore be asked whether 
the 5 patients with primary lymphcedema, where 





Fic. 12.—Secondary lymphedema due to localized obstruction 
(See text.) 


dermal backflow was the only demonstrable abnor- 
mality, might not have had some failure of lymphatic 
transmission at a level higher than that reached by 
our lymphangiograms. Until further data about the 
lymphatics in the pelvis or abdomen than we have 
so far obtained is available, the question must be 
left unsettled. 

An observation which shed further light on the 
cases of primary cedema with dermal backflow was 
the way in which the cedema developed. In most 
cases in which the entire limb became cedematous the 
swelling started distally and gradually extended 
upwards. In a minority of cases the cedema started 
in the upper part of the thigh and extended down- 
wards later to involve the lower leg as well. There 
were 6 such cases of what might be classed as 
‘descending’ cedema, and in § of them dermal 
backflow was shown by lymphangiography. We 
have noticed that secondary lymphcoedema develops 
in the same way. Following, for example, a block 
dissection of groin and pelvis we have seen it start 
near the block and extend distally along the limb. 

It would seem correct therefore to interpret the 
findings in primary lymphcoedema with dermal back- 
flow, as due to lymphatic incompetence and cedema 
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developing in normal tissues distal to an area of 
lymphatic stagnation or obstruction. 

Age of Onset and Type of Lymphatic 
Deformity.—The age at which edema commenced 
is shown in relation to the three main types of 
lymphatic deformity in Fig. 14. Patients with aplasia 
or varicosity of lymphatics tend to have cedema from 





FIG. 13.—Dermal backflow below localized block in secondary 
lympheedema. (Patient shown in Fig. 12.) 


birth or from an earlier age than those with hypoplasia, 
suggesting that more severe deformity determines an 
earlier onset of swelling. 


TREATMENT 


Patients with more gross forms of the disease 
have been treated surgically by some variant of the 
operation of Charles which he described in 1912 and 
which consists of excision of all swollen tissues down 
to the muscles of the limb and covering with free grafts 
of skin. Our present variant of this is to cut the 
skin as an almost full-thickness graft with an electric 
dermatome as the first step. The strips obtained 
are sewn side to side by a second surgeon while the first 
continues to excise tissue and prepare the limb for 
application of the graft, thus saving almost an hour 
of time in this somewhat lengthy operation. It is 
sometimes impossible or unwise to use the skin from 
the swollen area, in which case grafts of healthy skin 
are obtained from another area of the body. This is 
important because in some cases the local skin has 
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been so affected by attacks of secondary inflam: jation 
or long-continued stasis of lymph that its ple cus of 
minute lymphatic capillaries has been oblit: rated 
This may be detected by intradermal injection of 
patent blue in the way described by Hudack ang 
McMaster (1933). In most cases of lymphcedema 
an area of an inch or more in diameter of the derma] 
plexus shows at once as a blue network. This does 
not occur if the plexus has been obliterated and 
dull blue weal is raised instead. Butcher and his 
colleagues (Moyer and Butcher, Butcher and Hoover, 
1955) have used this method to study obliteration of 
the dermal plexus in cases of varicose ulceration and 
have illustrated it in their publications. If there jis 
any doubt as to the viability of this lymph-plexus in 
the skin of the diseased limb we test it by intradermal 
injections of patent blue, and if the response js 
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FiG. 14.—Lymphangiograms classified by type and age of onset 
of ceedema. 
unsatisfactory healthy skin from some _ other 


anatomical region is used. 

Operations such as those of Gillies (1935) de- 
signed to bridge a hypothetical localized lymphatic 
block have not been used. in the milder cases, 
which constituted the bulk of the series, operation 
is unrewarding and conservative measures are used. 

Lymphangiography has proved of prognostic 
value in primary lymphoedema. In milder cases it 
has been possible to predict from the degree o 
lymphatic deformity found whether marked progres- 
sion might occur. In a few instances the onset ot 
cedema in an opposite hitherto unaffected limb has 
been foretold by the revelation of unsuspected 
lymphatic defects. 


DISCUSSION 


The cause of primary or spontaneous lymph- 
cedema, other than the congenital type, has been the 
subject of discussion, and in the absence of reliable 
data some considerable speculation in the past. 
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Infection has often been postulated as the cause. 
Gillies (Gillies, 1954 ; Gillies and Fraser, 1935) has 
suggested that attacks of inflammation in young 
females might produce a localized obstruction to the 
return of lymph from the lower limbs and indeed 
his pedicle grafting operation was based on such a 
concept. Our findings, as we have described above, 
do not lend support to the theory that inflammation 
or infection are factors, although they may occur as 
secondary events. 

At one time the possibility of a capillary defect 
allowing excess formation of fluid was suggested and 
Dr. A. H. Kitchin kindly undertook the measurement 
of the capillary filtration rate in some of our patients. 
This was done by a modification of the method of 
Landis and Gibbon (1933). The results suggested 
that there might be a slight increase in filtration rates 
in some of these patients compared with normal 
subjects. As far as possible the rates were measured 
in some neutral area of the body, for example, the 
forearm in cases with oedema of the legs. However, 
some of these subjects did have some slight cedema 
in these parts also and it was difficult to rule out the 
presence of subclinical eedema. Any collection of 
tissue fluid containing protein, such as occurs in 
lympheedema, in itself increases the filtration because 
of the osmotic effect of colloid outside the blood 
capillary walls. This would be sufficient to account 
for increases in the filtration rate. We had already 
definite evidence from lymphangiograms of lymphatic 
faults in these patients and so it was unnecessary to 
postulate a second cause for the ceedema, namely a 
fault in the blood capillaries. 

Allen, Barker, and Hines (1946) discuss causes of 
lympheedema precox and suggest as one of them 
that: ‘* It is possible that the entire explanation rests 
on a congenital underdevelopment of lymphatics 
: Our lymphangiographic data support this. 
In the majority of cases the morbid anatomy of the 
lymphatics is quite unlike that found in the cases of 
secondary or acquired obstructive lymphoedema 
which we have studied. It is in many cases similar to, 
though perhaps not so marked as, cases of congenital 
lymphedema. The congenital group contained a 
higher proportion of cases of varicose lymphatics and 
complete aplasia than those of jater onset, but all 
groups contained cases of hypoplasia and it seems 
that the difference between the congenital cases and 
those of delayed onset is one of degree of lymphatic 
deformity. Where the deformity is sufficiently 
severe cedema is present from birth, whereas in others 
with less marked deformity drainage is adequate to 
avoid eedema until some extra load is thrown on the 
lymphatics in some way or other. This may be 
caused by the formation of an inflammatory or 


_ traumatic exudate, pregnancy, the onset of menstrua- 


tion, or in other ways. The subnormal lymphatics 
are then found unable to cope with the extra demand 
on their function and permanent cedema results. 
The concept of a congenital underdevelopment of 
lymphatics is also supported, as we have mentioned 
above, by the familial tendency and by the high 
incidence of other congenital malformations in the 
patients. 

Ve have referred in parts of this paper to the 
dra: nage of tissue fluid by the lymphatics and its role 
ino dema formation. This is in fact a simplification 
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used for convenience, for we believe that the chief 
role of the lymphatics as regards drainage is to carry 
off from the tissue spaces substances of large 
molecular size and that the part played by the water 
content is secondary to this. The result of 
lymphatic dysfunction is accumulation in the tissue 
spaces of substances of a molecular size which is large 
enough to make their return to the blood-stream 
through the capillary walls difficult. Protein 
accumulation occurs in the tissue spaces if lymphatic 
drainage is inefficient, with consequent water 
retention and cedema. Evidence of this and the 
delayed absorption of protein in cases of lymph- 
cedema has been published elsewhere (Taylor, 
Kinmonth, Rollinson, Rotblat, and Francis, 1957). 


CONCLUSIONS 


1. Patients with primary lymphedema can be 
divided according to the age at which the disease 
becomes manifest into three groups—congenita, 
precox, and tarda. 

2. In all groups the underlying pathology consists 
in maldevelopment of lymphatics. The onset of the 
disease is earlier in cases with more marked or wide- 
spread defects of lymphatic structure. 

3. A familial tendency was present in 17 per cent of 
cases, a finding which lends support to the concept 
of a developmental error. 

4. In 17 patients there was a history of a 
precipitating factor, usually something which might 
have caused only transient cedema in a normal subject. 

5. Lymphangiograms have allowed division into 
three main groups according to the state of the 
lymphatic trunks. These are: (a) Hypoplasia ; 
(6) Dilatation and tortuosity (‘ varicose lymphatics ”) ; 
and (c) Aplasia. 

6. The morbid anatomy revealed by lymphangio- 
graphy in primary lympheedema is different to that 
found in cases of acquired obstructive lymphedema. 


We are indebted to many for help in this work : 
to Mr. S. M. Cohen, Dr. R. I. S. Bayliss, and to 
many other colleagues who referred patients to us ; 
to Dr. Kemp Harper and to Dr. J. W. MacLaren for 
radiological assistance; to Mr. M. P. Curwen for 
statistical advice ; also to the staffs of the Photo- 
graphic Departments of St. Thomas’s and of St. 
Bartholomew’s Hospitals for the illustrations. 
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sanal 

ONLY a few years ago the treatment of unilateral conservatively for a year in hospital, and perhaps Wel’ 
renal tuberculosis was nephrectomy. Even in another five or ten years in out-patients. The: \ 


bilateral disease it was often considered advisable to ultimate benefit to the patient cannot yet be assesseife_ Ube 
remove the more grossly affected organ in the hope either way, and must eventually be decided by th ‘2! 
of slowing down the destruction on the other side. long-term results of comparative studies. However ‘olle 
ollo 
will 


] 
shor 
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Fic. 15.—A, Left excretion pyelogram showing disease in all the major calicine groups. B, Retrograde pyelogram after six 
months’ antibiotic treatment. C, Excretion pyelogram a year after commencement of treatment. che 


Having done that we stood back helplessly and because renal tuberculosis is always potentially} ad 
watched the patient slowly die. This is not so bilateral, and one cannot ever be sure that the so-called} acc 
today, and while it would be stupid wishful thinking ‘normal’ kidney will not develop an active lesion, 
to assume that we can always cure renal tuberculosis the treatment of choice must be conservative until it} wh 


with the modern antituberculous drugs, a provocative is proved to be wrong. me 
generalization can be made to the effect that the The ultimate choice between conservative treat-} be 
treatment of the disease is no longer nephrectomy. ment as an in-patient or as an out-patient will also} we 


The strongest argument against conservative have to be decided by long-term results, but at the} the 
treatment is based upon economics. It is quicker moment it is the clinical impression of surgeons} 2. 
for the patient, and cheaper for the state, to remove having access to long-stay beds that patients treated} m™m 
a unilateral renal lesion rather than to treat it in hospital, or preferably in sanatoria, do better than} ch 
those treated in bed at home or as ambulatory out-} 

* Based upon a cine-pyelography film shown to the patients. (Jacobs, 1956; Pyrah, 1956; Freshman, tu 
Association of Surgeons, London, April, 1956. 1956; Ashton Miller, 1956.) Ross (1953) was able no 
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to show that patients treated in his own sanatorium 
ynit, did better than the collected patients from all 
sources (British Association of Urological Surgeons, 
1953) treated under other conditions. This, however, 
is understandable and to be expected, since some of 
the collected patients were barely treated at all except 
by nephrectomy. It is to be hoped that Ross and 
others will shortly be able to produce figures 
comparing their own results following in-patient and 
out-patient treatment. 

In our own unit we have a growing number of 
patients who simply cannot afford to enter hospital, 
but the figures are as yet too small for statistical 
comparison. However, one cannot avoid being 
impressed with the dramatic improvement which 
occurs when an out-patient who is failing to respond 
to antibiotic therapy is finally persuaded to enter the 
sanatorium. No patient so far has failed to put on 
weight or to show local regression of lesions. 

We therefore believe that, because all renal 
tuberculosis is potentially bilateral, conservative 
treatment is justified, and we also believe that 
sanatorium treatment until the lesion is quiescent, 
followed by ambulatory treatment as an out-patient, 
will offer the best long-term results. 


CONSERVATIVE TREATMENT 


Before any surgery is contemplated the patient 
should be treated with antituberculous drugs in a 


' hospital or a sanatorium for as long as it takes to 
' confirm the original urine culture or guinea-pig 


innoculation. This is generally six to eight weeks. 
In favourable cases with small lesions, this may be 
the last positive urine culture to be obtained. Many 
of our cases have shown a tubercle-free urine after 
less than three months’ treatment. It must be 
stressed that cessation of drug treatment at this stage 
would result in almost certain relapse. 

Now, whereas we have library shelves full of 
information about the progressive destruction of the 
tuberculous kidney, we have only a few recent 
papers dealing with the healing process, and it will be 
a long time before an accurate picture can be built 
up. Brilliant though some of this recent work is, it 
deals largely with the microscopical changes found 
in specimens removed at operation (Dick, 1953), but 
the surgeon has to try and assess the response to treat- 
ment, or assess quiescence or ‘healing’, without 
resorting to surgery, for nephrectomy can only be 
regarded as an admission of failure. 

From the clinical aspect, the X-ray pyelographic 
changes which occur during treatment are proving 
not only interesting and instructive, but, let it be 
admitted, confusing. So much so that many of our 
accepted views on the subject must be revised. 

For example, Fig. 15 A isa left excretion pyelogram 
which would appear to show involvement of all the 
major calicine groups. Within two months it 
became obvious that this kidney was going to respond 
well to antibiotic therapy. The next two films show 
the appearances within six months (Fig. 15 B), and 
a year (Fig. 15 C) after the commencement of treat- 
men. Quite obviously the extensive radiological 
changes shown on the first film were due to cedema 
and inflammatory reaction, rather than to destructive 
tub rculous ulceration, otherwise restoration of 
nor ial anatomy could not have occurred. This 
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means that the appearances shown by the first 
pyelography examination may be quite misleading, 
and it is only by repeated radiological control that we 
can assess the full extent and the progress of a lesion. 
However, the changes which we must expect to see 
in such repeated pyelograms today, are quite different 
from those to which we have been accustomed in the 


past. 

Where tuberculous ulceration of a papilla has 
been extensive before treatment is commenced, a 
return of the normal radiological outlines will never 





Fic. 16.—Bilateral lesions two years after cessation of 


sanatorium treatment. The radiological deformities persist 
but the urine has been free from tubercle bacilli for over three 
years. Ambulatory treatment continues. 


occur. In fact, since the natural healing process of 
tuberculosis is by fibrosis, a good healing response to 
antibiotic therapy may even make a lesion look more 
distorted than before, but provided the urine is 
tubercle-free, there may be no indication for surgery. 

The excretion pyelogram shown in Fig. 16 depicts 
a bilateral lesion three and a half years after com- 
mencement of treatment. The urine has remained 
tubercle-free on ambulatory therapy for two years 
since the patient left the sanatorium. The radio- 
logical appearances shown in this one radiograph 
offer no information about the activity or otherwise 
of these lesions, but taken in conjunction with the 
previous examinations, and when viewed under the 
X-ray amplifier, the condition appears to be quiescent. 
There is therefore no indication for surgery in the 
presence of a sterile urine. The debatable points 
about partial resection of such hydro-calices will be 
discussed later. 

Although not entirely supported by Ross and Gow 
(1956), our own experiences so far have shown us 
that there are very few lesions which will not provide 
a tubercle-free urine within three, or certainly six, 
months of commencing active sanatorium treatment. 
Relapse, however, would occur almost immediately 
if treatment were stopped at this stage, and we have 
yet to learn for how long drug treatment must be 
continued. It is certainly for years not months, and 
during this period constant bacteriological and radio- 
logical supervision are necessary, because surgery 
may be called for at any time. The important point 
is to know when, and for what reason, we should 
resort to surgery. 
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INDICATIONS FOR SURGERY 


A satisfactory response to antibiotic therapy will 
only occur provided there is adequate drainage from 
the calices, pelvis, and ureter. Once drainage is 
interfered with and the lesion becomes closed off, 


tubercle-free. This is a most important 
because repeated urinary cultures may i 
response to treatment much better than radi 
appearances. However, this fibrosis due to 
is not always beneficial, and at the Instit 
Urology we are collecting evidence from nephr: 
specimens to show that even while the 
ulcerative lesions are 
resultant fibrosis may cause destruction of the 


becoming quiescent, 
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Fic. 17.—The danger sites for the fibrosis of ‘ healing 4 
are the neck of a calix (A), the pelvi-ureteric junction (B), and the 
ureterovesical region (C). 


caseation occurs, and the resulting avascularity 
prevents the antibiotic drugs gaining access to the 
active portion of the lesion. Every case must be 





Fic. 18.—Early active lesion in upper left calix shown by 
persistent rigidity of the neck confirmed under the X-ray 
image amplifier. 


considered on its separate merits, but two major 
indications for surgery have become apparent to us. 
Surgery is necessary to effect drainage and to excise 
caseous areas. 

The natural healing response of the tissues to a 
tuberculous infection is fibrosis, and this fibrosis is 
accelerated by streptomycin, a fact originally stressed 
by Jacobs and Borthwick (1950). This means that 
when an ulcerated renal papilla heals it will remain 
radiologically distorted, but the urine should be 


by purely mechanical means. This problem of the 
obstruction of drainage is probably more important 
in renal tuberculosis than in any other system. 

The three dangerous sites for extensive fibrosis, 
as shown in Fig. 17, are the neck of a calix, the pelvi- 
ureteric junction, and the ureterovesical junction, 
If obstruction develops at these sites surgery is 
necessary. 

One could sum up so far by saying that antibiotic 
therapy can be expected to render the urine free from 
tubercle bacilli, thus indicating a healing response, 
provided mechanical obstruction does not occur at 
any of these vital sites. If obstruction does occur it 
is an indication for surgery. In fact it is probably 





FIG. 19.—Progressively enlarging pyocalices at upper pole. 
In spite of a tubercle-free urine the caseous material removed 
by partial nephrectomy contained living tubercle bacilli. 


the only indication for surgery in the presence of 4 
tubercle-free urine. 

The Calicine Neck.—The earliest radiological 
signs of caliceal inflammation may be irritability or 
spasticity, followed later by rigidity and inactivity. I! 
this is due to ceedema, it is reversible, but if ulceration 
occurs the deformity is permanent. Fig. 18 shows 
an early active lesion in the left upper calix. The 
neck was completely rigid and immobile, and retro- 
grade filling of the upper calix required prolonged 
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ressure to Overcome the resistance due to spasm. 
in this particular instance spasm persisted for many 
months, but eventually subsided without surgery. 
if the spasm is severe enough to interfere with 





FIG. 20.—A, Right solitary kidney. 
antibiotic treatment. 


months’ sanatorium treatment the mid-zone hydrocalix has become obliterated, not merely 


pole cavity remains unaltered. (Mr. Geoffrey Parker’s case.) 


A 


respiratory excursion of the kidney is clearly seen. 
ime intervals. 


drainage from the calix we then have a pyocalix, and 
in ovr experience this does not respond to antibiotic 
therapy, and is probably best treated by a partial 
nephrectomy. Fig. 19 shows such a condition. 
Rep: ated screening under the X-ray image amplifier 
shov ed a progressive rigidity and isolation of the 
upp r calicine group, but good active contractions 
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_ The cavity related to the lowest calix has remained unaltered for five years without 
The hydrocalix in the mid-zone appeared suddenly and was accompanied by hematuria. 





These frames are separated from each other by approximately I-sec. 


































of the other calices. A partial nephrectomy has been 
carried out with success. 

Obliteration of cavities can, however, occur with- 
out the development of a closed pyocalix, and such a 


B, After six 


‘cut off’. The original lower 
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Fic. 21.—Stills from a cine-pyelography film showing early rigidity and ‘ hold up’ below pelvi-ureteric junction. 


The 


case is shown in Fig. 20. Following a left nephrec- 
tomy by Mr. Geoffrey Parker, the cavity in contact 
with the right lowest calix remained quiescent and 
tubercle-free for over four years. Quite suddenly 
the cavity in the mid-zone appeared and was 
accompanied by brisk hematuria. During 
sanatorium and drug therapy this mid-zone cavity 
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was observed repeatedly under amplifier screen 
control and it would appear that it became obliterated 
by progressive fibrosis, not by contraction of its neck. 
Pyocalix has not resulted and we do not consider that 
a partial nephrectomy is indicated. Ambulatory 
treatment will of course be continued. 


¥ 





FIG. 22.—Uninfected left double kidney. 


urine became tubercle-free within four months of treatment, and kidney function remained good. 
of the pelvi-ureteric junction was observed under the X-ray image amplifier until sudden complete blockage occurred ten 


months later (B). (See text.) 





Fic. 23.—Contracted bladder showing dilatation of lower 


ureters on both sides. Image amplifier studies revealed that the 


dilatation on the right was due to ureteric reflux, while that on 
the left was due to progressive ureteric stricture formation. 
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Tuberculous right kidney. 
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The cavity at the lower pole (Fig. 20) i: in g Mower 
different category, since it has remained radiol ically PDilata 
unaltered for over four years, and communicate; [Bgrictt 






freely with the calicine system. Whereas only , 
very short time ago we should have considered partiaj 
nephrectomy to be the correct treatment for such , 
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B 
In spite of the extensive changes shown in A, the , 
Slow but steady contraction tol 
nor 
lesion, we now think that it may be quite unnecessary, | ‘"°4 
The majority of our partial nephrectomy specimens | ™°S 
removed after adequate antibiotic treatment have | ™ 
shown extensive and sometimes complete ‘ healing’ S 
of the tuberculous process, and we are now reserving | 5“ 
partial nephrectomy for those cases where closure of | #2 
the calicine neck causes a pyocalix with poor drainage. iblad 
The Pelvi-ureteric Junction.—Fibrous con- | *““ 
traction in the region of the pelvi-ureteric junction is | °°" 
a much more serious problem. appe 
Early lesions in this area can frequently be} 22° 
detected under the X-ray amplifier screen, and are choi 
shown by persistent rigidity or by some hold-up or | U"™™ 
hesitation in emptying. This latter feature is well andic 
shown in Fig. 21. kidn 
Fibrosis and contraction at this site may progress | “°° 
steadily in spite of, or as a result of, the ‘ healing ’ ol 
the tuberculous lesion, and such a case is shown in 
Fig. 22. These pyelogram films are from a girl who 
presented with a tuberculous meningitis and a cavity 
in the left lung. In spite of the extensive damage to 
this right kidney, the urine was rendered tubercle- 
free within 4 months of treatment, and _ she 
continued to do extremely well for 10 months. 
However, the pelvi-ureteric junction obstruction had 
been kept under constant observation, and, quite bo 
I 


suddenly, 10 months after she came under observa- 
tion it closed completely and the kidney was rendered | 4 ne 
functionless. This means that it became a simple | 7 © 
straightforward pyonephrosis and was removed. | Hfree 

This type of progressive obstruction has been the Into 


chief indication for nephrectomy in our cases. wrot 

Ureterovesical Region.—The next important | Teco 
area for stricture formation is the ureterovesical | (ne 
junction. A common observation in patients with } 
tuberculous cystitis, is a ‘ blown’ appearance of the | 7¢la 
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jower ureter, probably on both sides (Fig. 23). 
Dilatation such as this can be produced by true 
yricture formation, or by ureteric reflux from the 
bladder, and it is most important to differentiate 
petween the two. Inability to pass a _ ureteric 
catheter May not mean a stricture, since reflux can 
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Fic. 24.—A single frame from a cine-film micturating 
cystogram. Reflux was expected through the right ‘ golf- 
hole’ ureter, but was not anticipated up the ureter of the left 
normal kidney. 


frequently be demonstrated in such cases and the 
most useful investigation for this purpose is a 
micturating cystogram. 

Stricture Formation.—If dilatation is due to 
stricture formation conservative surgery should be 
attempted by re-implanting the ureter into the 
bladder at an early stage. So far we have had no 
success with repeated dilatation in these cases, 
because once a definite stricture has developed it 
appears to be steadily progressive. Re-implantation 
into the bladder would seem to be the operation of 
choice at the moment, but if this is impossible, 
urinary diversion or nephro-ureterectomy may be 
indicated. In bilateral cases or if this is the only 
kidney present, diversion to the skin or bowel may be 
mecessary. 
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Ureteric Reflux.—If the ureteric dilatation is due 
to reflux, any form of re-implanting the ureter into 
the bladder will obviously make the condition worse 


not better. Ureteric reflux can be illustrated under 
the X-ray amplifier and is generally associated with a 
tendency to a contracted bladder. The only logical 
answer for this problem at the moment is an ileo- 
cystoplasty, which we have been able to show will 
relieve the back-pressure on the ureters, even if it 
does not completely prevent it. Fig. 24 is from a 
cine-film cystogram of a small 16-year-old girl with 
an obvious right reflux through a wide open ureteric 
orifice. What was not known until the cystogram 
was performed was the reflux through the left 
normal-looking ureteric orifice. Ileocystoplasty is 
indicated here if the left normal kidney is to be 
saved. 


SUMMARY 


One may sum up by stating that the urine from 
any radiologically demonstrable lesion can nearly 
always be rendered tubercle-free with adequate 
antibiotic therapy under sanatorium conditions. If 
this conversion does not occur, the organisms may be 
resistant to the drugs used, or, more likely, there is 
inadequate drainage from the lesion with the result 
that abscess formation and caseation occur. Such 
areas, being avascular, are not accessible to the 
antibiotic drugs, and will probably require surgical 
excision. The mechanical factors interfering with 
drainage are frequently amenable to correction and 
constitute one of the chief indications for surgery. 
It should be our object to correct drainage by 
early surgery rather than to excise caseous lesions 
later on. 
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TWO CASES OF PSEUDOMYXOMA PERITONEI FROM MUCOCELE 
OF THE APPENDIX 


By C. E. ELLIOTT 
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condition is no doubt, in fact, a rare one, for 
sary antecedent to it is a distended and aseptic 
itively aseptic appendix, which is sufficiently 
’m surrounding adhesions to allow perforation 
1¢ general peritoneal cavity to occur.” So 
wrote Wilfred Trotter in 1910 in describing the tenth 
paren 2d, and the first case of pseudomyxoma peri- 
tonei -eported in England. 

| Werth (1884) first described the presence of 
igelati.ous material in the peritoneal cavity, and 
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coined the name, but he ascribed it to a ruptured 
pseudomucinous cyst of an ovary. Fraenkel (1901) 
first described the condition in a man due to a 
ruptured appendicular cyst. 


INCIDENCE 


The incidence of mucocele of the appendix is 
seen to be less than o-2 per cent of appendices 
This figure is calculated 
from several 


removed at operation. 
from more than II1I,000 cases report 








16 THE BRITISH JOURNAL OF SURGERY 


clinics (Castle, 1915 ; Dannreuther, 1936; Weaver, 
1937; Woodruff and McDonald, 1940; Edlund, 
1950). The incidence of pseudomyxoma peritonei 
associated with a mucocele is considerably less. 
Bunch (1945), who used the descriptive nickname 
** jelly-belly ’, stated that 90 cases have been de- 
scribed. The condition is also found with ruptured 
pseudomucinous cystadenomata of the ovary and 
with abdominal carcinomatosis from other mucin- 
producing neoplasms. No report could be found 
of its association with mucocele of the gall-bladder. 

Because of the rarity of this puzzling condition 
2 new cases of pseudomyxoma peritonei arising from 
mucocele of the appendix are here reported. The 
wall of the mucocele of the first case contained an 
argentaffin-cell carcinoma. In the second case the 
pseudomyxomatous tissue was malignant, having 
invaded the wall of the colon. 

Since 1938 only one other case has occurred in 
this group of hospitals—an incidental post-mortem 
finding, in a woman of 53 years, of a mild degree of 
pseudomyxoma peritonei possibly arising from a 
perforated gangrenous appendix removed 3 years 
before. During these years 1938-56 approximately 
13,000 appendicectomies have been performed. 
Thirty mucoceles of the appendix have been found, 
one together with a pseudomucinous cystadenoma 
of an ovary. 


CASE REPORTS 


Case 1.—D. A. 77154. In 1947 a labourer, aged 50 
years, was seen because of symptoms typical of a duodenal 
ulcer. Apart from these symptoms, which had been 
present for a year, he denied any previous abdominal 
illness. The abdomen was noted then to be slightly 
distended. A barium meal showed a constantly de- 
formed duodenal cap consistent with the diagnosis of 
chronic duodenal ulceration. 

In June, 1954, he was admitted to the Churchill 
Hospital under Dr. P. Mallam for further investigation 
of epigastric pain and ascites. The history did not 
suggest any primary liver disorder, the liver was not 
palpable, and liver-function tests were normal. The 
abdomen was slightly distended and several small lumps 
were felt along the line of the colon. Paracentesis pro- 
duced only a few millilitres of yellow fluid, which fact 
was recorded as puzzling. A fluid thrill was obtained 
but “ shifting dullness was not convincing ”’. 

After consultation, Mr. A. S. Till performed an 
exploratory laparotomy. Two pints of thick ascitic fluid 
were removed, and it was found that the great omentum 
was a mass of colloid cysts, each approximately } in. in 
diameter, with similar nodules coating the liver and all 
the peritoneum. A cyst 3 in. in diameter was removed 
from the ileo-cecal region. It contained thick white 
mucus and was thought to be a mucocele of the appendix. 
The diagnosis of pseudomyxoma peritonei from muco- 
cele of the appendix was confirmed histologically. In 
addition the wall of the cyst contained an argentaffin-cell 
carcinoma. Three weeks after operation the patient was 
fit and was discharged. 

By August, 1954, considerable ascites had recurred, 
and the patient was troubled by colicky abdominal pain. 
Because of favourable reports of radiotherapy in similar 
cases (Edlund, 1950) this patient was given intraperitoneal 
radio-active gold, and deep X-ray radiation. Unfortun- 
ately no improvement followed this course of treatment. 

By March, 1955, the abdominal masses had recurred 
extensively and Mr. Till again explored his abdomen. 
He was able to remove a large mass of great omentum, 
but other masses in the pelvis were too densely adherent. 


Much of the small intestine was bound down 
adhesions. 

The patient improved considerably followi.g this 
operation and returned to light work, but a -asional 
attacks of ‘ wind ’ were troublesome. 

By March, 1956, colicky abdominal pain and \ OMiting 
had become gradually worse, and the patient himself 
reported visible peristalsis. He had lost a stone and , 
half during the past year. A further laparotomy wa 
decided upon in the hope that the intestine would prove 
to be obstructed at one or two points only, but yp. 
fortunately the whole of the small gut was hopelessly 
matted together. His convalescence has been marred by 
further mild attacks of intestinal obstruction. ; 
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Case 2.—T. A. 62969/46. In 1946 a flour-miller. 
aged 44 years, was admitted as an emergency to the 
Radcliffe Infirmary under Mr. D. A. Abernethy because 
of sudden sharp pains in the right iliac fossa. Symptoms 
had begun 17 hours before admission. There had been 
no previous abdominal illness or symptoms. On exami- 
nation the temperature was 101° and a tender mass wa 
felt in the right iliac fossa. The diagnosis was appendix 
abscess. On exploration a hard mass on the lateral side 
of the cecum was found and a tube drain was placed 
down to it. The appendix was not seen. Recovery was 
uneventful. 

In 1947 the patient was admitted under Mr. G. E. 
Moloney for repair of a small right inguinal hernia and 
appendicectomy was also decided upon. Two incisions 
were made. The hernial sac was very adherent to the 
cord structures, and contained many small loculi filled 
with mucinous material. The appendix, which was 
adherent to the posterior abdominal wall, contained, 
and was surrounded by, similar mucinous and fibrous 
material, all of which was excised. Histological examina- 
tion of the appendix showed a fibrotic organ with marked 
mucin formation and proliferation of the mucosa. No 
perforation was noted. Pseudomyxoma peritonei arising 


‘ from the appendix was diagnosed. 


He recovered well until 1953, when he was seen again 
because of breathlessness and fatigue. In spite of a 
complete examination no adequate reason could be found 
for his condition apart from carious teeth. When seen 
again a few months later he was much better. 

In March, 1956, he was again admitted to hospital 
because of increasing abdominal pain, vomiting, and loss 
of weight. For the last 3 years he had not been well, and 
during the last few months had become much worse. 
He now showed cachexia and enormous abdominal 
distension, with masses at the umbilicus, in the left 
hypochondrium, and in the pelvis. At paracentesis 
several pints of mucinous fluid were obtained. 

Mr. G. E. Moloney decided to perform a laparotomy 
with a view to removing as much abnormal tissue 4s 
possible. The peritoneum was grossly thickened and 
more than a gallon of thick bluish mucin was removed. 
A large mass, 3 in. thick, of great omentum was excised, 
after which it could be seen that the intestines were 
matted together by dense adhesions and were, in places, 
thickened and moderately distended. During the next 
3 weeks he suffered from several attacks of intestinal 
obstruction which were temporarily relieved by decom- 
pression by means of a Cantor tube. However, obstruc- 
tion progressed and could not be relieved, the patient 
dying a month after operation. 

POST-MORTEM EXAMINATION.—The main findings were 
as outlined above with, in addition, large cystic deposits 
of mucinous material around the liver and spleen. Al- 
though these organs were not invaded by the cysts large 
hollows had been excavated in their surfaces. Histo- 
logically, in some sections of the colon, numerous clumps 
of mucus-secreting cells were found to have invaded 
the muscular and submucous coats (Fig. 25). This 
invasion must be considered to be certain evidence o 
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galignancy. No other evidence of invasion could be 
fund in numerous sections of other organs. No extra 
;pdominal metastases or other primary carcinoma could 
pe found. The pathological report is pseudomyxoma 


peritonel with adenocarcinoma (Broder’s grade II). 


AETIOLOGY 


It is generally agreed that in man a mucocele of 
the appendix is formed by progressive constriction 
at its base following a mild inflammatory process. 
The mucus-secreting cells of the appendix continue 
to form a muco-substance which gradually distends 
the organ, causing atrophy of its muscular coat, so 
that it forms a large, thin-walled cyst which may 
even reach the size of a child’s head. The differ- 
entiation chemically of the muco-substance into 
mucin and pseudomucin is outmoded (Masson and 
Hamrick, 1930: and Schiller, 1940). Wells (1937), 
Grodinsky and Rubnitz (1941), Cheng (1949), and 
Bergan (1950) proved experimentally in rabbits that 
mucoceles could be easily produced by ligature of 
the base of the appendix, providing the vessels were 
not ligated. The mucocele may then rupture, 
pouring its contents, and possibly some of its epi- 
thelial cells, into the general peritoneal cavity, within 
which it is spread by the massaging motion of the 
intestines. The explanation for the continued pro- 
duction of mucin in the general peritoneal cavity, 
and for the general appearance of pseudomyxoma 
peritonei with its adhesions and cysts, has sharply 
divided the authorities. Rubnitz and Hermann 
1943) and Carleton (1955) review the arguments 
well. 

On the one hand, some authors (Jeffries, 1932, 
who cites Olshausen, 1884; D’Aunoy and Fine, 
1934; and Willis, 1952) maintain that pseudo- 
myxoma is caused by transplantation and continuous 
growth of columnar cells cast off from the lining of 
the mucocele. 

On the other hand, some authors (Trotter, 1910, 
who cites Werth, 1884; Rubnitz and Hermann, 
1943; Cheng, 1949, and Carleton, 1955) maintain 
that while most of the mucin is extruded from the 
mucocele, it is the reaction of the peritoneum, as it 
enfolds this foreign substance, which produces the 
typical appearance. Some mucin is. probably pro- 
duced as part of this reaction. As a result of this 
“foreign body peritonitis”, the peritoneal endo- 
thelium may become cuboid or columnar and may 
presumably undergo malignant change. ‘Trotter 
(1910) recounts briefly and lucidly the views of 
Werth (1884). The processes of absorption, organ- 
vation, and encapsulation are “ especially marked in 
the great omentum which is hugely thickened and 
appears to be transformed into a congeries of trans- 
lucent cysts ”*"—the “ frog’s spawn” of other de- 
scriptions. 

Thus it seems unnecessary to postulate that the 
columnar cells, which are found in these peritoneal 
Masses, are cast off from the appendiceal mucosa. 

_ Animal experiments support this view. Cheng 
\1949) showed that in rabbits appendiceal mucosal 
Tansplants could “‘ take” in the peritoneal cavity, 
but dic not produce mucin. Bergan (1950) holds 
hat a; pendiceal mucosa does not grow in the 
Bcnera! peritoneal cavity. Both authors were able 
‘0 pro. uce pseudomyxoma peritonei in rabbits by 


rupturing (Cheng) or by laying open and suturing 
back (Bergan) the wall of the mucocele. They both 
therefore contend that pseudomyxoma peritonei in 
man is probably not due to transplantation of appen- 
diceal ceils. 

Some appendicular mucoceles seem to contain 
adenocarcinomata. Woodruff and McDonald (1940) 
found 10 such carcinomata (Broder’s grade 1) in 146 


Fic. 25.—Case 2. Low magnification appearance of a 
section of colonic wall showing invasion of the muscle (left) 
and submucous layers by mucin-secreting cells. (x 90.) 


mucoceles of the appendix. Though none of their 
10 cases had progressed to pseudomyxoma peritonei 
they believe that most cases of pseudomyxoma peri- 
tonei which have a fatal outcome follow rupture of a 
adenocarcinomatous mucocele of the appendix with 
consequent peritoneal metastases. Possibly this 
explanation applies to Case 2, though no evidence of 
malignancy could be found in the sections of the 
original mucocele. 


SIGNS AND SYMPTOMS 


Some cases are discovered accidentally at post- 
mortem examinations, some at appendicectomy or 
hernia operations where the history and clinical 
signs point to nothing unusual. Rupture of a 
mucocele may be attended by signs and symptoms 
similar to a perforated peptic ulcer. 

A patient of McCrae and Coplin (1916) who had 
57 ‘taps’ in 4 years for cirrhotic ascites, suddenly 
began during his last year to pass gelatinous masses 
through the trocar. He eventually died of massive 
intestinal adhesions. 

One patient (Masson and Hamrick, 1930) had a 
mass half-way down her right thigh, the mucin 
having tracked down the psoas sheath. 

Three of Edlund’s (1950) patients complained of 
frequency of micturition due to pelvic adhesions. 

Abdominal distension, masses, and intermittent 
subacute intestinal obstruction are likely. The 
general appearance of the abdomen at laparotomy 
may be indistinguishable from abdominal carcinoma- 
tosis, as in Case 1. In the present cases the tests for 
ascites—shifting dullness and fluid thrill—were dis- 
appointing. One felt certain that fluid was present 
yet it would not ‘ shift’, the explanation being that 
the air-filled bowel, which normally floats to the top 

2 
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of the fluid, was anchored by adhesions and the thick 
fluid was loculated. 

Neither of our patients looked as ill as one would 
have expected had abdominal carcinomatosis been 
present. Neither was anemic. 

Two of Bunch’s (1945) female patients had both 
ruptured ovarian cystadenomata and ruptured muco- 
celes of the appendix. 

Death is usually due to intestinal obstruction. 


TREATMENT AND PROGNOSIS 


Surgical removal of an uncomplicated mucocele 
is usually curative. 

Pseudomyxoma peritonei may disappear following 
removal of the ruptured mucocele (Grodinsky and 
Rubnitz, 1941; Edlund, 1950) and as much as 
possible of the peritoneal deposits. However, the 
peritoneal masses may disappear though the appendix, 
which is presumably the cause, is not removed. For 
example, Trotter’s (1910) patient, a man of 36 years, 
had extensive pseudomyxoma peritonei, which at 
operation was thought to be carcinomatosis, and 
though the appendix was not removed the patient 
made a rapid recovery and remained well. The 
abdominal masses had disappeared when he was 
seen 18 months later. A similar case is reported by 
Cuscaden (1926). 

Re-accumulation of intraperitoneal deposits may 
be troublesome. Frank (1922) reports a case of 
Biggs : 350 lb. of mucin were removed at 12 opera- 
tions in a period of 9 years before the woman died at 
the age of 75. 

Radiation, by X-rays or radium, has been 
claimed to give excellent results despite extensive 
peritoneal deposits and adhesions (Masson and 
Hamrick, 1930; Weaver, 1937; Bunch, 1945; 
Edlund, 1950). Other writers are not impressed 
(Grodinsky and Rubnitz, 1941; Timoney, 1944). 
Radiation therapy has proved ineffective in Mr. Till’s 
patient (Case 1). The value of radiation or of other 
forms of treatment is difficult to assess in a rare 
disease which in some cases seems to remit spon- 
taneously, and in others resists every therapeutic 
measure. 

These variable results are possibly determined by 
the extent of the peritoneal deposits and adhesions, 
by the amount of mucin extruded, by the degree of 
malignancy (if any), and by the destructive and 
recuperative power of the peritoneum. This last 
factor probably varies greatly from person to person, 
as we might surmise from watching an infective 
process overwhelm one patient and be nicely local- 
ized in another. We see this variability again in 
the formation of massive adhesions in one patient, 
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yet not in another under similar circumstance. 
Possibly the peritoneum deals effectively at tim, 
with malignant processes. Bland-Sutton (191 
held this view. . 


SUMMARY 


Two cases of pseudomyxoma peritonei due jy 
mucocele of the appendix are reported. The cay 
which came to post-mortem examination showej 
unusual malignant changes in the peritoneal deposit; 
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graph, and Miss P. Coombs and her staff of th 
Records Department for their co-operation. 





REFERENCES 


BERGAN, F. (1950), Acta path. microbiol. rigs 27, 537. 
BLAND-SUTTON, J. (1912), Brit. med. F., 1, 1170. 
BuncH, G. H. (1945), Ann. Surg., 121, 704. 
CARLETON, C. C. (1955), Arch. Path. (Lab. Med.), 60, x 
CasTLE, O. L. (1915), Ann. Surg., 61, 582. 

CHENG, K. (1949), 7. Path. Bact., 61, 217. 

CUSCADEN, W. G. (1926), Med. ¥. Aust., 1, 704. 
DANNREUTHER, W. T. (1936), Amer. 7. Obstet. Gynec., 3}, 


342. 
D’Aunoy, R., and FIng, A. (1934), Amer. ¥. Cancer, 01, 


59. 
EDLUND, Y. (1950), Acta chir. scand., 100, 626. 
FRAENKEL, E. (1901), Miinch. med. Wschr., 48, 965. Cited 
by Trotter. 
FRANK, R. T. (1922), Gynecological and Obstetrical 
Pathology, p. 393. New York: Appleton & Co. 
GRODINSKY, M., and RuBNITZ, A. S. (1941), Surg. Gynec. 
Obstet., 73, 345. 

JEFFRIES, J. W. (1932), Ann. Surg., 96, 215. 

McCragE, T., and Copitin, W. M. L. (1916), Amer. } 
med. Sci., 151, 475. 

Masson, J. C., and HAMRICK, R. A. (1930), Surg. Gyne 
Obstet., 50, 1023. 

OLSHAUSEN, R. (1884), Z. Geburtsh. Gyndk., 
Cited by Jeffries. 

RUBNITZ, A. S., and HERMANN, H. T. (1943), Arch. Path. 
(Lab. Med.), 36, 297. 

SCHILLER, W. (1940), Surg. Gynec. Obstet., 70, 773. 

TIMONEY, F. X. (1944), Amer. 7. Surg., 64, 417. 

TROTTER, W. (1910), Brit. med. F., 1, 687. 

Weaver, C. H. (1937), Amer. J. Surg., 36, 523. 

WELLS, A. Q. (1937), Brit. 7. Surg., 24, 766. 

WERTH, R. (1884), Arch. Gnyek., 24, 100. Cited by 
Trotter. 

Wiis, R. A. (1952), Spread of Tumours in the Human 
Body, pp. 49, 54. London: Butterworth. 

WooprurrF, R., and MCDONALD, J. R. (1940), Surg. Gynec. 
Obstet., 71, 750. 


11, 238 





mer. }. 
. Gyne 
1, 238 
h. Path. 


3. 


§ presenting 
BSix cases are described in this paper, comprising 


ULCER AND DIVERTICULITIS 
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ACUTE SOLITARY ULCER AND DIVERTICULITIS OF THE CHCUM 
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LOCALIZED acute cecal lesions are an ill defined group 
considerable difficulty in diagnosis. 


3 cases of acute solitary ulcer and 3 of inflammation 


in a solitary diverticulum of the cecum, and their 


diagnosis, treatment, and aetiology discussed. Both 
conditions would appear to be relatively rare, as by 
1941 Barlow was only able to collect 50 cases of 
solitary ulcer of the cecum, to which can be added 
those of Rosser (1944), Sangster (1949), Cromar 
1946), and Lipton and Reisman (1951), who 
described 2 cases each, and Blum (1947) and Smoot 
and Willis (1952), 1 case each, a total of 60. By 
1947 Anderson had collected 99 cases of inflammation 
in a solitary diverticulum, to which Reid in 1951 
added a further 12. 

Apart from the two conditions in the present 
series of cases, one further named acute localized 
lesion of the ca#cum has been described, acute 
phlegmonous cecitis, of which about 40 cases have 
been published, according to Baar (1955). The 


lesion of phlegmonous czcitis is usually pictured as 
an ulcer surrounded by an area of cellulitis ; on this 
description it would seem to be a complication of 


acute solitary ulcer of the cecum rather than a 
separate entity, being caused by cellulitis spreading 
from the ulcerated area. 


CASE REPORTS 
SOLITARY CACAL ULCERS 


Case 1.—A man, aged 31 years, was admitted with a 
24-hour history of abdominal pain, central at first, but 
later moving to the right iliac fossa. Nausea was present, 
but no vomiting. Two weeks previously a similar 
—_ occurred, but cleared up spontaneously after 48 
ours. : 

On EXAMINATION.—Temperature 99° F., pulse 96. 
His tongue was furred and the abdomen tender with 
guarding and slight rigidity in the right iliac fossa. 
Rectal examination was normal. A diagnosis of acute 
appendicitis was made. 

AT OPERATION.—A normal appendix was found and 
removed. On the anterolateral wall of the cecum at its 
junction with the ascending colon a firm mass 4 cm. in 
diameter was found. In the centre of the mass an ulcer 
crater could be felt. The caecum was opened to exclude 
aneoplasm and a punched-out ulcer 0-5 cm. in diameter 
with necrotic base and surrounding oedematous inflamed 
mucosa was found. The ulcer was oversewn from within 
the cecum and the incision closed without drainage. 
Apart from a chest infection on the second post-operative 
day, the patient made an uneventful recovery. 

A biopsy taken from the edge of the ulcer (Fig. 26) 
consisted of a piece of cecal wall, one end of which had 
lost its mucosa, forming an ulcer. The cecal wall was 
eden .atous, infiltrated with numerous polymorphonuclear 
leucocytes and areas of fibrin, but no fibrosis was present. 
The superficial part of the wall of the cacum in the base 
of the ulcer was necrotic. Numerous small veins were 
abnc mal, but the arteries were normal. The vein walls 


were cedematous, and infiltrated with numerous poly- 
morphonuclear leucocytes. The histology of the appen- 
dix was normal. 


Case 2.—A man, aged §1 years, was admitted with a 
2-day history of abdominal pain of moderate intensity, 
colicky and central at first, but after the first day shifting 
to the right iliac fossa and becoming gnawing in type. 
Anorexia was present, but no nausea, vomiting, or upset 
of bowel action. 

On EXAMINATION.—Temperature 99° F., pulse 100. 
His tongue was furred. His abdomen was not rigid, but 
was very tender in the right iliac fossa, maximal just above 


FIG. 
showing loss of mucosa in ulcer base and inflammatory infil- 
trate. (x $4.) 


McBurney’s point. Rectal examination was normal. 
A diagnosis of acute appendicitis was made. 

AT OPERATION.—The abdomen was opened by a 
gridiron incision, later extended laterally and upwards. 
The appendix was normal and was removed. A mass 
was then felt at the junction of the cecum with the 
ascending colon, and proved to be cedematous fat sealing 
a perforation of a cecal ulcer. The perforation was 
sutured and two drains inserted, the first into the region 
of the perforation, the second into the abdominal wall. 

Post-operatively, penicillin 500,000 units and strepto- 
mycin o-1r g. twice daily were given for 5 days, but the 
patient’s course was stormy with a swinging temperature, 
anorexia, abdominal distension, poor bowel movement, 
and small vomits. Six days after the operation he 
developed a fecal fistula in his wound, ileus, and oliguria. 
Gastric suction, intravenous fluid, and terramycin 250 mg. 
6-hourly were given. On the seventh day his blood-urea 
was 217 mg. per 100 ml. On the ninth day his ileus 
improved, but urinary output fell and his blood-urea 
continued to rise and he died on the thirteenth post- 
operative day, of urinary failure. No post-mortem was 
performed. 

A biopsy taken from the cecal mass at the time of 
operation showed a piece of fat infiltrated by numerous 
polymorphonuclear leucocytes. The histology of the 
appendix was normal. 
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Case 3.—A man, aged 41 years, was admitted to 
hospital with a 3-months’ history of intermittent colicky 
hypogastric pain accompanied by 3 loose motions per day. 
The duration of the attacks was on the average 3 days 
with a week to a fortnight between attacks. In an attack 
10 days before admission a mass was felt in the right 
iliac fossa. Two attacks of a similar nature had occurred a 





Fic. 27.—The edge of the solitary cecal ulcer from Case 3, 
showing loss of mucosa in ulcer base and dilatation of vessels. 
(x $4.) 


Fic. 28.—Part of wall of diverticulum from Case 4, showing 
external muscular coat and inflammatory infiltrate. ( 72.) 





year before. 
before. 

On EXAMINATION.—Temperature 98° F., pulse 76. 
His tongue was furred. An appendicectomy scar 
was visible. No abnormal finding was present in the 
abdomen. In view of the mass felt in the right iliac 
fossa 10 days previously, it was decided to carry out a 
laparotomy. 

AT OPERATION.—The abdomen was opened by a right 
paramedian incision, and an cedematous inflamed area 
about I cm. in diameter was found opposite the ileo- 
cecal valve. The area was resected and the cecum 
sutured. The abdomen was closed without drainage. 
Recovery was uneventful. 

On microscopy, the whole of the portion of cecum 
excised was cedematous ; part of it was ulcerated (Fig. 27). 
The superficial part of the ulcer floor was necrotic. 
Below the necrotic area, numerous dilated vessels and 
clumps of polymorphonuclear leucocytes, but no areas of 
fibrosis, were present. An occasional small artery in the 
wall of the cecum near the ulcer contained thrombus. 


His appendix had been removed 20 years 
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INFLAMED CACAL DIVERTICULA 


Case 4.—A man, aged 33 years, was admitted with on: 
week’s history of abdominal pain with vomiting at onse 
Initially the pain was slight and generalized, but in th: 
26 hours before admission it became localized, continuoys, 
and severe. A similar attack of 3 days’ duration hai 
occurred 10 years previously. 

On EXAMINATION.—Temperature 98-8° F., pulse 10) 
His tongue was furred. A tender movable mass wa 
present in the right iliac fossa. Nothing abnormal wa 
felt on rectal examination. A diagnosis of acur 
appendicitis was made. 

AT OPERATION.—The abdomen was opened by a grid. 
iron incision. An acutely inflamed diverticulum 2 
long was found just above the ileocecal valve an; 
contained a fecolith. It was dissected out and excised 
The appendix also was removed. The abdomen wa 
closed without drainage. Recovery was uneventful 
Microscopy showed an acutely inflamed diverticulum 
containing a fecolith. The diverticulum was lined }y 
mucosa and contained in its wall muscularis mucosa ani 
an external muscular coat (Fig. 28). The histology ¢ 
the appendix was normal. 


Case 5.—A man, aged §2 years, was admitted 1 
hospital with a history of 36 hours’ pain localized to the 
right iliac fossa with no vomiting. 

On EXAMINATION.—Temperature 100°4° F., pulse 112, 
His tongue was coated and furred. Muscle guarding in 
the right iliac fossa and a small area of tenderness « 


FIG. 29.—Part of wall of diverticulum from Case 6, showing 
muscularis mucos# only. (* §2.) 








McBurney’s point were present. 
appendicitis was made. 

AT OPERATION.—A gridiron incision was used and 4 
normal appendix removed. A czcal mass was found, 
composed of omentum covering an acutely inflamed 
diverticulum containing a fecolith. The diverticulum 
was 4°5 cm. long and 4°5 cm. across at its apex, tapering t0 
I cm. at its neck, through which it was excised. A rubber 
drain was inserted and the abdomen closed. Recovery 
was good after ileus for 2 days. 

Microscopy showed an acutely inflamed diverticulum 
witnout mucosa. Its wall consisted of cedematous 
comnective tissue and fat; only one muscle layer, the 
muscularis mucosz, was present. The histology of the 
appendix was normal. 


A diagnosis of acute 


Case 6.—A woman, aged 23 years, was admitted to 
hospital for an exploratory laparotomy for an unexpl:ined 
mass of 2 months’ duration in the right iliac fossa. Het 
illness had started 6 months before with an attack of 
acute pyelitis with hematuria lasting 5 days. Fu thet 
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ULCER AND DIVERTICULITIS 


gtacks of acute pyelitis without hematuria occurred 
during the next 6 months. Her appendix had been 
removed 8 years previously. On examination a mobile, 
discrete, tender mass was felt in the right iliac fossa. 

At OPERATION.—A hard mass, 4 cm. in diameter, was 
discovered in the wall of the cecum; it was found on 
section to be a diverticulum containing a fecolith. 
The post-operative course was uneventful. Microscopy 
of the diverticulum revealed small areas of acute inflamma- 
tion. The lumen was lined by mucosa and the wall 
consisted of connective tissue with one layer of muscle, 
the muscularis mucosz (Fig. 29). 


DISCUSSION 


Six cases of acute localized lesions of the cecum 
have been described, comprising two conditions, 
acute solitary ulcer and inflammation in a solitary 
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diverticulum. Many theories of the aetiology of 
the two conditions have been advanced; that of 
solitary ulcer of the caecum has been postulated to be 
similar to that of chronic gastric ulcer by Wilkie 
1937) or chronic duodenal ulcer by Cameron (1939). 
The aetiology of solitary ulcer of the cecum from 
our cases would not seem similar to that of gastric or 
duodenal ulcer because of the difference in histology, 
namely, the absence of fibrosis in the base of solitary 
cecal ulcers and the more marked acute inflammatory 
change. The histological changes found in solitary 
ulcers of the cecum suggest an acute inflammatory 
process due to the high bacterial content of the caecum 
lollowing’a breach of the mucosa. As the site of 
the solitary ulcer is usually on the cecal wall at the 
level of the ileoceecal valve, it would appear probable 
that the initial breach of the mucosa is in some way 
connected with the presence of the ileocecal valve. 
Vessel changes in two of our cases, venous in one 
and arterial in the other, probably secondary to the 
infla‘nmatory changes and not the cause, may be 
compared with secondary vessel changes seen in 
appendicitis. Fox (1951) suggests that solitary ulcer 
is th: result of inflammation occurring in a solitary 


acute cecal 
inflammation 
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diverticulum, which obliterates all trace of the 
diverticulum and leaves an ulcer; but the absence 
of any evidence of previous inflammation in the 
ulcer base in our cases is against this theory. 

The symptoms in solitary diverticulum of the 
cecum are caused by acute inflammation usually 
associated with a fecolith (all our 3 cases). The 
presence of the muscularis mucosz (Cases § and 6) 
only in the diverticulum wall, as opposed to all the 
muscular layers of the normal cecal wall (Case 4), 
has made Schnug (1943) divide the aetiology into 
two types, the first acquired with only the muscularis 
mucosz and the second congenital with all the 
muscular coats. But we can see no proof for this 
distinction and regard both types as congenital, as 
indeed do the majority of authors on the proof of 
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the earlier age and equal sex incidence in Anderson’s 
series as opposed to the older age and predominant 
male incidence of acquired multiple diverticula of 
the colon. Evans (1929) thought that solitary 
cecal diverticula were derived from irregularities in 
the process of vacuolation of the intestinal endoderm 
during the development of the cecum. Fairbank 
and Rob (1947) postulate that the diverticulum 
results from a weakened cecal wall at the site of a 
healed solitary ulcer, but this theory seems unlikely. 

Four out of our 6 cases were diagnosed as 
appendicitis, the correct diagnosis being made only 
at laparotomy. Even on review of the signs and 
symptoms in these 4 cases, with the correct diagnosis 
in mind, differentiation from appendicitis was not 
possible. This is borne out by the cases of both 
conditions described in the literature, most cases of 
acute solitary ulcer being indistinguishable from 
appendicitis, while 84 per cent of Anderson’s 
collected series of diverticula were diagnosed as 
appendicitis. The small minority of cases which do 
not present as appendicitis appear to be of a more 
chronic nature and are usually confused with other 
lesions which occur in the right iliac fossa. Wilkie 
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(1937), Rosser (1944), and Cromar (1946) report 
cases of solitary ulcer mimicking carcinoma by forma- 
tion of a localized hard indurated mass. Wilkie 
reported one case of solitary ulcer presenting with 
melzena, and another with stenosis of the colon 
due to scarring from a healed ulcer. Blum (1947) 
described a solitary ulcer causing an intussusception. 
Inflammation in a solitary diverticulum may also 
mimic carcinoma by the formation of a localized 
hard mass, or involve a neighbouring viscus, such as 
the bladder, in the inflammatory process, as in our 
Case 6. 

A number of cecal ulcers heal spontaneously. 
Some may recur, as in our Case 3, and such cases 
will almost invariably be diagnosed as subacute 
appendicitis, or, where the inflammation is more 
extensive and a mass palpable, as appendix mass or 
abscess. The cecal ulcer that resolves may be the 
explanation in some cases when an apparently 
normal appendix is found at interval operation 
following conservative treatment of appendicitis, 
and also contradicts the frequently repeated statement 
in the literature of the condition, that czcal ulcers 
not treated surgically are invariably fatal. The 
position is that non-fatal cases are never correctly 
diagnosed without operation. 

The natural history of cecal inflammations may 
be presented in diagrammatic form as shown on 
the previous page. 

If this conception of the course and complications 
of localized czecal lesions is borne in mind, it will be 
found that the two conditions are probably more 
common than is generally realized. 

The treatment varies according to the state of 
the lesion. An acute cecal ulcer found at laparotomy 
should be oversewn, whether perforated or not, as 
the liability to perforation, if not so treated, is 
considerable. One of our cases (Case 2), and a 
number described in the literature, perforated. 
Drainage is usually advisable where perforation has 
occurred. The inflamed solitary diverticulum should 
be excised or inverted, with oversewing of the 
cecal wall. In both conditions when the inflamma- 
tion has spread with a severely inflamed or necrotic 
cecal wall, part of the wall or a segment of the 
whole circumference of the bowel should be 
excised. Right hemicolectomy should be reserved 
for those cases where carcinoma cannot be excluded. 
Exteriorization of the cecum may be employed in 
seriously ill patients where simple closure is 
impossible. 


SUMMARY 


Six cases of acute localized lesions of the cecum 
are described, 3 of acute solitary ulcer and 3 of 
inflamed solitary diverticulum. 
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The aetiology of acute solitary ulcer is probably 
that of infection due to breach of the cxcal mucosa, 
The solitary diverticulum is considered to fy 
congenital in origin and the symptoms are caused by 
infection associated with a fecolith. 

The clinical features of both conditions ar 
usually indistinguishable from those of appendicitis 
and the correct diagnosis is only made at operation, 
Even on review of the symptoms with a correc 
diagnosis established, differentiation from appendicitis 
in most cases is impossible. The few cases which 
can be distinguished from appendicitis have either 
had their appendix removed previously or have some 
complication which mimics another lesion. The 
treatment is surgical. Both lesions are probably 
commoner than the number of cases recorded would 
suggest. 

The natural history of both conditions is des. 
cribed, their course is complex and complications 
numerous. Both can result spontaneously and a 
solitary cecal ulcer which does so may be th 
explanation in some cases, where a normal appendix 
is found at operation following conservative treatment 
of appendicitis. Involvement of the cecal wall in 
acute cellulitis sometimes occurs in both conditions. 
A more chronic course may involve neighbouring 
viscera in the inflammatory process or produce 4 
mass which is difficult to distinguish at operation 
from a carcinoma. 
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OF LATERAL POPLITEAL NERVE 


AXONOTMESIS OF ANTERIOR TIBIAL BRANCH OF LATERAL POPLITEAL 
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NERVE DUE TO GANGLION OF THE NERVE-SHEATH 


By G. S. TUPMAN, Batu 


NerVE lesions due to pressure on peripheral nerve- 
wunks by ganglia are not common. Wadstein 
1931) reviewed the previous literature on this 
subject, adding 2 further cases of his own in 1922 
and 1930 respectively. Sultan in Kiel reported a 
case in 1921 in which pain and paralysis, but no 
sensory loss in the distribution of the peroneal nerve, 
were attributed to two swellings containing gelatinous 
material seen at operation, and likened to beads on a 


Fic. 30.—Showing swelling, drop-foot, and sensory loss. 


< 


string. These swellings were reported as “ chronic 
inflammation of peri and endoneurium with exuda- 
ton”. The paresis did not recover after extirpation 
of the cyst. 

Hartwell (1901) of Boston described a cyst in the 
median nerve containing a watery and mucoid 
substance, the lesion causing loss of sensation and 
impaired mobility of the forearm. Of the 2 cases 
reported by Wadstein, one had relation to direct 
trauma when the patient fell into a pit and trauma- 
tzed his leg, followed almost immediately by 
peroneal nerve paresis, a swelling appearing on the 
peroneal nerve a month later. His second case had 
no relation to trauma. The first case had not 
recovered motor power after 3 years; the second 
recovered completely. In the first case, 8 months 
had elapsed before decompression of the nerve was 
performed, but in the second case only one month 
had elapsed after the appearance of drop-foot before 
operation was performed. 

The presenting symptoms were numbness of the 
dorsum of the foot, drop-foot, and pain and swelling 
over the course of the peroneal nerve at the level of 
the ‘bular neck. In 1936, Ellis reported 2 further 
case: of ganglion in the sheath of the peroneal nerve. 
Bot! cases were operated on within a month of the 


onset of symptoms, which were drop-foot, pain on 
the dorsum of the foot, and swelling over the neck of 
the fibula. Both cases recovered completely after 
operation. The electrical reactions of the muscles 
prior to operation showed that distal degeneration 
had not occurred. From Philadelphia in 1937 
Ferguson reported on a similar case of ganglion of 
the peroneal nerve. This patient had a history of 
pain in the leg and limp for 2 weeks only. The 
swelling over the upper fibula only appeared 6 days 
before being seen at clinic; there was no history of 
trauma. After decompression of the nerve, normal 
strength and sensation returned in the peroneal 
distribution. There is no suggestion that the 





FIG. 31.—At operation. 


ganglion communicated with the superior tibio- 
fibular joint. Donal Brooks in 1952 reviewed 13 
cases of nerve compression (3 of the peroneal nerve) 
about the knee, ankle, elbow, and wrist. The 
compression of these popliteal nerve-trunks was due 
to ganglia arising from the superior tibiofibular 
joint, whereas the previous descriptions of these 
lesions have all been attributed to ganglia of the 
nerve-sheath. Brooks suggested that ganglia of the 
nerve-sheaths and simple ganglia were anatomical 
varieties of the same entity. A case of axonotmesis 
of the anterior tibial branch of the lateral popliteal 
nerve due to ganglion of the nerve-sheath is described 
below. 


CASE REPORT 


The patient was a girl of 18 years, who worked as a 
machinist, making parts of motor-cycle engines. She 
could remember no history of injury to her leg, and when 
seen at the Out-patient Department at the beginning of 
November, 1955, she gave a history of burning pain over 
the right great and second toes and the dorsum of the foot, 
which she had experienced for about six months. In 
October she noticed that her foot dropped, and described 
an extremely rapid onset of paralysis. She also noticed 


numbness of the first and second toes, and in the first 
cleft on the dorsum. The length of time, therefore, 
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between the onset of paralysis and seeking advice was 
about a month. She had not noticed any swelling of 
her leg. 

ON EXAMINATION.— On admission to hospital complete 
paralysis was revealed of the tibialis anterior, extensor 
digitorum, and extensor hallucis longus. The peronei 
were working strongly. She had complete loss of 
sensation over the distribution of the anterior tibial nerve 
over the dorsum of the first and half the second toe, and 





FiG. 32.—Pathological section of part of ganglion showing 
loculus. (x 40.) 


in the first cleft. There was a round fluctuant swelling, 
2 cm. in diameter at the level of the neck of the fibula 
(Fig. 30). Strength duration curves showed reaction of 
degeneration in all muscles supplied by the anterior 
tibial nerve. 

At operation on November 23, 1955, the lateral 
popliteal nerve was explored at the level of the head of the 
fibula and a large cystic mass resembling a ganglion was 
found within the substance of the lateral popliteal nerve 
at this level, causing gross attenuation of the nerve, which 
was very much reduced in size, distal to the ganglion 
(Fig. 31). It was impossible to remove the ganglion 
completely, but decompression of the nerve was per- 
formed, colourless gelatinous material being exuded from 
the ganglion as decompression took place. Pathological 
examination of the cyst showed that the condition was one 
of a ganglion, probably derived from degeneration of the 
perineural connective tissue (Fig. 32). 

PROGRESS.— Immediately after operation she had lost 
her pain in the distribution of the anterior tibial nerve. 
Her convalescence was uneventful, and she was discharged 
from hospital, fitted with a drop-foot spring and a below- 
knee caliper. She continued galvanism as an out-patient, 
and on examination on February 10, 1956, recovery had 
occurred in the tibialis anticus and in the extensor 
digitorum to the level of 2 in the Medical Research 
Council’s grading. The area of anesthesia remained 
the same. 

Continued galvanic stimulation of the paralysed 
muscles was given until April, when recovery by clinical 
assessment and by strength duration curves was shown to 
be almost complete. The loss of sensation in the cleft 
between the first and second toes had by this time 
recovered. 


The patient has dispensed with her iron, and tj 
raising spring, and is back at full-time work. 


It appears that peroneal nerve compression }, 
ganglia may be due to the extension of these gangli; 
from a nearby superior tibiofibular joint, or to th 
development of a ganglion within the nerve itselj 
It is of interest to speculate on the origin of suc 
ganglia, which are commonly found related , 
joints and tendon-sheaths, and were thought to by 
due to herniation of tendon-sheath or joint capsule 
Some authors suggested that they were benign 
growths of mesoblastic tissue ; others thought they 
were degeneration cysts in connective tissues of 
joint capsules and tendon-sheaths. 

In 1928 Carp and Stout considered that gangli: 
arose from a mucinous degeneration of the collagen 
in the dense connective tissue adjacent to tendon. 
sheath or capsule of the joint. King in 1932 though 
that they were formed as a result of irritation ¢ 
connective tissue which underwent metaplasia, th 
normal spindle cells changing to spheroidal celk, 
These in turn became vacuolated and filled with 
mucin, later to disintegrate forming cystic spaces 
filled with mucin. Thus in response to irritation, 
metaplasia with ganglion formation may occur in 
any connective tissue. Several conclusions can be 
drawn from a review of previous cases and the one 
described here. 

1. Trauma does not appear to be universally 
associated with the lesion. 

2. Symptoms are pain, paralysis (may exclude 
the peronei), sometimes sensory loss, sometimes not, 
and swelling at the neck of the fibula. 

3. The treatment is decompression of the nerve, 
and not necessarily removal of the ganglion if the 
nerve integrity is jeopardized. It is really of only 
academic interest whether the ganglion arises from 
the nearby joint or in the nerve itself, as the treatment 
is the same in either case. 

4. If left, distal degeneration and axonotmesis 
occurs due to the attenuation of the nerve-fibres. 

5. Early decompression of the nerve results in 
complete recovery. 


My thanks are due to Mr. John Bastow for 
permission to publish this case, and to Mr. N. A. 
Swain and Mr. G. W. Griffin for their photographic 
reproductions. 
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PRACTICAL POINTS IN THE PATHOLOGY AND SURGICAL TREATMENT OF 
ULCERATIVE COLITIS 


A CRITICAL REVIEW 


By CUTHBERT E. DUKES anp H. E. LOCKHART-MUMMERY 


FROM ST. MARK’S HOSPITAL 


A survEY of the surgery of ulcerative colitis could 
well start with an assessment of what percentage of 
patients with the disease are likely to require surgery. 
Such figures are difficult to obtain, as those published 
by physicians are likely to include more of the milder 
cases, whereas surgeons probably see and treat a 
higher proportion of patients with severe disease. 
Moreover, one must remember that some of the 
milder cases may be treated by their family doctors 
and never come under the care of a hospital. How- 
ever, Wheelock and Warren (1955) have recently 
published an analysis of a follow-up study of ali 
patients with ulcerative colitis admitted to the 
Massachusetts General Hospital between the years 
1915 and 1943; 343 patients (71 per cent) were 
traced, and of these :— 

19°I per cent died without operation ; 

600 per cent required surgical treatment ; 

20°9 per cent are alive without operation, and 
79 per cent of these are well. 

They point out that of those who died or needed 
surgery, 58 per cent did so within three years of the 
onset of the disease, although among more recent 
admissions a smaller proportion have died or needed 
early surgery because of the advances made in medical 
treatment. However Cattell and Colcock (1955), 
reporting on their recent experience at the Lahey 
Clinic, say that 50 per cent of the patients being 
admitted there with ulcerative colitis come to 
surgery. 

It is probably true that the recent medical 
advances, and particularly the advent of corticoid 
therapy, have reduced the mortality and the need 
for surgery in the early years of the disease (Truelove 
and Witts, 1955); but further experience and 
follow-up will be needed before we can be sure that 
these benefits endure. 


INDICATIONS FOR SURGERY 


These may be summarized under four main 
headings, namely: (1) Chronic invalidism, with 
failure of response to medical management; (2) 
Acute fulminating disease; (3) The presence of 
complications ; (4) The risk of carcinoma. 

_ I. What may be termed ‘ intractability’ of the 
disease is probably the most frequent reason for 
advising surgery. The patients with chronic con- 
tinuous disease or with frequent severe relapses who 
have become chronic invalids and economic.cripples, 
unable to work and a misery to themselves and others, 
are familiar to all, and few would now deny that 
sursery has much to offer them. Moreover, in view 
of ‘he good results and decreasing mortality and 
me. bidity of surgical treatment, certain surgeons are 
ad‘ ocating a wider interpretation of this indication. 
Th is Brooke (1956 a) considers that surgery should 
be undertaken if a patient is otherwise unlikely to 


return to normal life, and Wheelock and Warren 
(1955) advise that operation should be undertaken 
after three years’ medical treatment unless the 
changes in the large bowel appear to be reversible. 
Not all physicians and surgeons may yet agree 
with this policy of earlier intervention, and the 
idea of an ileostomy would be less acceptable to a 
patient who still had hope from further medical 
treatment. 

2. Acute fulminating disease is difficult to define, 
and few would agree with Crile and Thomas (1951), 
who consider any patient with fever over 1o1° for 
several consecutive days to have fulminating disease. 
Most clinicians would demand stricter criteria, such 
as pyrexia to 103-4, severe toxemia, lethargy, and 
serious alteration in blood chemistry, as suggested by 
Brooke (1956 a). 

It is in this group of patients that the main 
mortality of the disease occurs, both with medical 
and with surgical treatment. The decision as to 
when medical treatment must be considered to have 
failed and surgery undertaken is always a difficult 
one, and requires very careful judgement and 
co-operation by both physician and surgeon. Undue 
delay in operating on the patient who does not 
respond to medical treatment can have fatal con- 
sequences. Abdominal distension is a particularly 
ominous sign, indicating dilatation and thinning of 
the colon and incipient perforation (Lumb, Protheroe, 
and Ramsay, 1955); it is usually an indication for 
early surgery though some such patients will get 
better with medical treatment alone (Bockus, Roth, 
Buchman, Kalser, Staub, Finkelstein, and Valdes- 
Dapena, 1956). In this connexion it is interesting, 
though not surprising, that the final report of a 
therapeutic trial of cortisone in ulcerative colitis 
(Truelove and Witts, 1955) showed that the patients 
who were severely ill at the beginning of treatment 
did much worse than those who were mildly ill, both 
in the cortisone-treated and in the control group ; 
steroid therapy is not always successful and should 
not be continued too long in these cases in the hope 
of a last-minute remission. The dangers of steroid 
therapy in these cases of fulminating disease have 
recently been emphasized by Brooke (1956 b), who 
has called attention to the ‘ disintegration’ of the 
colon that may occur. The colon becomes adherent 
to the parietes and other viscera, with disappearance 
of the wall of the colon, so that colectomy or even 
ileostomy is rendered difficult and hazardous. He 
advocates the cessation of steroid therapy in any 
patient with this type of disease who shows no response 
after one to two weeks. 

Cattell (1953) makes a plea for early ileostomy in 
these cases, that is unless there is improvement in the 
clinical course within 4-7 days of the start of active 
medical treatment. He points out that with such a 
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policy a low mortality from ileostomy can be achieved, 
and that normal continuity can sometimes be restored 
if satisfactory healing of the colon follows. 

3. One must consider here those complications of 
the disease which may by themselves be of sufficient 
severity to warrant surgery. The most important of 
the systemic manifestations is arthritis, for severe 
joint damage with permanent crippling may occur 
unless effective treatment is undertaken in time. 
Pain and swelling of some joints may occur during 
any episode of activity of colitis, and may subside 
during a phase of remission, but in these patients 
there is probably progressive joint damage with each 
attack. In others there may be a slowly progressive 
and insidious change in the joints, associated with 
only moderate colon symptoms. In patients of both 
types colectomy should be advised, as removal of the 
large bowel is the only way in which further damage 
to the joints may be prevented. If done in time, 
excellent and perhaps complete recovery may take 
place in the joints. We have seen more than one 
patient in whom active arthritis persisted following 
ileostomy and colectomy, to clear up only after 
excision of the remaining few inches of colon and 
rectum. 

Several papers in recent years have called atten- 
tion to the association of liver disease with ulcerative 
colitis. Bargen (1953) discusses fatty infiltration, 
and Hoffbauer, McCartney, Dennis, and Karlson 
(1953) describe several cases of cirrhosis. Dennis 
and Karlson (1955) report ‘liver abnormalities ’ 
in 18-7 per cent of a series of cases of ulcerative 
colitis, with 6 deaths (2-2 per cent) from liver failure. 
Other systemic complications, such as pyoderma, 
septic skin lesions, or erythema nodosum, are usually 
associated with poor general health and continuing 
disease, but may often tip the scale in favour of 
surgical treatment. 

Of the complications affecting the colon, perfora- 
tion may occur as an acute complication, or may be 
a more chronic process. Acute perforation into the 
free peritoneal cavity only occurs in episodes of 
fulminating disease, and immediate surgery is 
required if life is to be saved. Operation should of 
course be undertaken in such cases before perforation 
occurs, but clinical signs of this complication are 
seldom definite and dramatic, as the abdomen is so 
often tender and a little distended as a result of the 
diffuse inflammation of the colon. ‘ Disintegra- 
tion’ of the colon may occur, with extensive 
adherence to the parietes or other viscera preventing 
free perforation. This may be seen in very severe 
cases with deep ulceration, but is probably more 
frequent in acutely ill patients in whom steroid 
therapy has been continued too long (Brooke, 1956 b). 
Chronic perforation of the colon forming fistule to 
other viscera is relatively rare, but a rectovaginal 
fistula is not infrequently seen; Brooke (1956 a) 
records this complication as occurring in 19 per cent 
of his women patients, but this is a higher incidence 
than is usually seen and reported. 

Perianal abscesses and fistule are even more 
frequent, and painful aral ulceration can be a most 
distressing additional burden to the patient with 
colitis. Local surgery for these anal complications 
is seldom advisable, except for the prompt opening 
of abscesses (Cattell, 1953). Frequently the wounds 
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resulting become indolent and fail to heal and the 
patient is not improved ; while on occasions we have 
known the colitis to be apparently stimulated to 
renewed activity by a minor anal operation, and for 
emergency colectomy to become necessary. The 
presence of an anal fissure or fistula is seldom alone 
sufficient indication for surgery; either it may be 
treated conservatively with little detriment to the 
patient, or the disease is sufficiently severe to require 
surgery for other reasons. 

Stricture of the bowel is another complication 
which is sometimes seen. Severe fibrous stenosis of 
the colon is rare, and if a stricture forms in the colon 
the possibility of malignant change must be con- 
sidered. Fibrous stricture of the rectum or anal 
canal is more common, Brooke (1956 a) reporting it 
as occurring in 13 per cent of his series. Such a 
stricture may vary in degree from only slight narrow- 
ing to extreme stenosis. Nevertheless obstruction 
of the bowel of sufficient severity by itself to warrant 
operation seems to be rare. 

Hemorrhage is one of the classical symptoms of 
the disease, and continued chronic blood-loss which 
requires repeated transfusion for the maintenance of 
hemoglobin level may force recourse to surgery. 
Massive exsanguinating hemorrhage is unusual but 
may sometimes occur, and emergency colectomy 
may then be necessary to save life. A few cases 
have been seen in which severe hemorrhage persisted 
from the remaining rectum following colectomy, and 
removal of that part of the bowel also became 
urgently necessary. 

The known presence of a carcinoma of the bowel 
is an obvious indication for surgery, with its removal 
if possible. Unfortunately, many may prove to be 
inoperable by the time the diagnosis is apparent, 
though not all are of rapid growth. This subject is 
discussed further below. 

4. During recent years almost every surgeon who 
has enquired into the relationship between ulcerative 
colitis and cancer has reached the conclusion that 
severe ulcerative colitis predisposes to carcinoma and 
that the extent of this predisposition has been under- 
estimated in the past because of difficulties in 
diagnosis, both clinical and pathological. The pre- 
cancerous nature of ulcerative colitis cannot be fully 
explained, but it is obvious that two influences are 
operative which we know to predispose to cancer in 
other organs of the body. One of these is continual 
regeneration of epithelium in excess of normal require- 
ments, and the other is the presence of abundant 
vasoformative tissue ready to support and nourish the 
growing epithelium. The epithelium may be likened 
to the seed and the vasoformative tissue to the 
soil. 

The incidence of cancer varies with the severity 
and duration of the preceding colitis. The duration 
of symptoms of ulcerative colitis before the onset of 
secondary intestinal cancer is often about 10-20 
years, a latent period which corresponds closely to 
that observed in another well-authenticated pre- 
cancerous condition, familial intestinal polyposis 
(Dukes, 1952). Weckesser and Chinn (1953) found 
the average duration of symptoms of ulcerative colitis 
prior to the development of malignant disease to be 
102 years. (For further reference see Counsell and 
Dukes, 1952.) 
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The question “ How often does cancer follow 
ulcerative colitis ?”’ has had many different answers 
in the past. This is not surprising, since some 
authors have been referring only to severe cases 
treated by surgeons, others to all cases, and others 
to post-mortem records. A surgical series is likely 
to show a higher incidence of cancer than a medical 
because the cases have been more severe and of 
longer duration. To quote from personal experience 
in a consecutive series of 153 colectomy specimens 
examined at St. Mark’s Hospital, cancer of the colon 
or rectum has been found in 8 cases—an incidence 
of 5:2 per cent. The average age of these 153 
patients was 42 years. They were all cases of 
ulcerative colitis and operated on primarily for this 
condition, and 8 of them were found to be suffering 
also from cancer of the colon (Fig. 33). The point 
to be considered is this. If 153 other individuals of 
the same age not suffering from ulcerative colitis 
were examined in the same way, how many cancers 
would be found? Certainly much less than 8. 
Bargen, Sauer, Sloan, and Gage (1954) estimate that 
cancer occurs in patients with ulcerative colitis on 
the average thirty times more frequently than in 
individuals of the general population of similar age 
groups. 

The experience of St. Mark’s agrees fairly closely 
with the figures reported by other observers. For 
instance, Lyons and Garlock (1951) found an 
incidence of bowel malignancy in 3-9 per cent of 
surgically treated ulcerative colitis ; Kiefer, Eytinge, 
and Johnson (1951) recorded carcinoma in 4:4 per 
cent of surgically treated cases and in 2 per cent of 
medically treated cases, and suggest that the true 
prevalence of cancer in ulcerative colitis patients lies 
between these extremes. Cattell (1953) has estimated 
the overall incidence of carcinoma arising from 
ulcerative colitis as under 3 per cent, but states that in 
cases sufficiently severe to need surgical treatment it 
may be between 5 and 12 per cent. Weckesser and 
Chinn (1953) reported an incidence of 3-4 per cent, 
and Rice-Oxley and Truelove (1950) 3:1 per 
cent; Rankin (1954) considered that the overall 
incidence of carcinoma in ulcerative colitis is about 
§ per cent. 

In view of this evidence we ‘are now justified in 
saying that any patient in whom severe ulcerative 
colitis has lasted more than 10 to 15 years has entered 
a phase of life when intestinal cancer has become a 
definite risk, and it remains now to try to assess to 
what extent the risk of the development of such a 
growth should influence one in advising surgery. It 
seems certain that the incidence of carcinoma 
increases with the duration of the disease (and the 
latter must be reckoned as the time since the first 
symptoms or the first attack) and this factor must 
receive due consideration. The many papers on this 
subject in recent years have made known other 
important observations which deserve emphasis 
here, but which do not make the _ surgeon’s 
decision any easier! (Wheelock and Warren, 1955, 
Svartz, 1951; Counsell and Dukes, 1952.) First, 
severe and active disease is mot necessary for the 
dev: lopment of carcinoma. The majority of Svartz’s 
patients who developed carcinoma considered them- 
selves to be cured of their former colitis, and 
Wh-elock and Warren (1955) point out that many of 
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their patients developing carcinoma had never been 
ill enough to require admission to hospital, and in 4 
of their patients the changes indicating colitis in the 
barium enema were minimal. Second, pseudopolyps 
are absent in over half the cases of ulcerative colitis 
developing carcinoma. We have purposely omitted 
pseudopolyposis from the complications of the 
disease which are regarded as indications for surgery ; 
we consider it to be the end-product of the rather 





Fic. 33.—Carcinoma arising in a colon affected by 
ulcerative colitis. There is no obvious tumour, but the infiltra- 
tion in the wall is well shown. (Mr. C. Naunton Morgan’s 
case.) 


common deep irregular ulceration rather than a 
complication, and of no particular significance except 
that it indicates that ulceration has at some time been 
deep and extensive. Third, carcinoma does not 
always produce an obvious tumour or narrowing, nor 
may it produce any alteration of symptoms until very 
advanced. 

It is apparent that at the moment we lack any 
means of assessing the likelihood of carcinoma 
arising in a particular patient, apart from that of 
duration of the disease. Research into this aspect 
on both clinical and pathological grounds is urgently 
necessary, as advances in medical treatment will 
probably allow an increasing number of patients to 
continue for many years with mild symptoms. It 
will probably not be justifiable to advise operation 
for these people on statistical evidence alone, and 
more definite means of assessing the risk of a growth 
arising in an individual patient would be of immense 
value. 


THE CHOICE OF OPERATION 


At the present day, only four operations are 
commonly used in the treatment of ulcerative colitis 
—namely, ileostomy, partial colectomy, total procto- 
colectomy, and colectomy with ileorectal anastomosis. 
Transverse colostomy and cx#costomy are sometimes 
considered for colitis apparently confined to the 
distal colon, but the disease is liable to affect the 
bowel above the colostomy sooner or later in many 
cases. Appendicostomy seems to have had little 
lasting effect on the course of the disease and is rarely 
done now. Vagotomy has been advocated for early 
cases and a few favourable reports have appeared 
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(Dennis, Eddy, Frykman, McCarthy, and Westover, 
1948 ; Eddy, 1951), but it has no place in the treat- 
ment of severe and complicated cases. 

Choice of Operation in Chronic Cases.—It 
is generally accepted now that if surgery becomes 
necessary in a case of ulcerative colitis, diversion of 
the faecal stream alone is not adequate, and removal 
of the diseased bowel as well is preferable. Ileos- 
tomy alone first, followed by removal of the large 
bowel in stages, used to be the usual procedure, and 
is still that commonly practised at the Lahey Clinic 
(Cattell, 1953). Miller, Gardner, and Ripstein 
(1949) were among the first to advocate ileostomy and 
subtotal colectomy in one stage, and claimed better 
results than by a staged procedure. This is now 
accepted as a very satisfactory operation, and is 
widely practised. There is still some argument as 
to the treatment of the distal end of bowel, some 
preferring to exteriorize it and avoid all stitches 
(Goligher, 1953), others to carry the dissection to a 
lower level and to oversew and invert the rectal stump 
(Brooke, 1954). 

Most surgeons agree that unless _ileorectal 
anastomosis is to be done, the rectum should be 
removed. Some patients never seem to regain their 
full health while any diseased bowel remains, and we 
have seen arthritis persist until the remaining 
rectum was excised. Cases of renewed activity in the 
rectum long after ileostomy and excision of the major 
part of the colon have been reported (Ripstein, 
Miller, and Gardner, 1952). Nickel (1955) advo- 
cates leaving the rectum in young men, in order 
to lessen the risk of impotence. This point must 
certainly be considered, but if the dissection is kept 
close to the rectal wall, as it should be when excising 
the rectum for colitis, impotence should not follow, 
and in Brooke’s (1956 a) series was not found to do so. 
Excision of the rectum is usually done as a later and 
separate stage some months after ileostomy and 
colectomy, but total proctocolectomy in one stage is 
advocated by some surgeons for patients in reasonable 
condition (Dennis and Karlson, 1955; Brooke, 
1956 a). This has the advantage of sparing the 
patient an operation, but is a very extensive procedure 
and it has yet to be shown that it is as safe as the 
staged operation. If the rectum is excised as a 
separate stage, a combined abdominoperineal 
approach is necessary if the distal colon has been 
exteriorized, while a perineal approach suffices if the 
dissection has been taken lower at the first stage and 
the rectum oversewn. Further experience is 
necessary before it will be known whether the 
advantages of the purely perineal operation justify the 
possible risk of sepsis arising from the oversewn 
rectal stump. 

Choice of Operation in Acute Cases.—The 
reasons advanced by Miller, Gardner, and Ripstein 
(1949) for advocating ileostomy and colectomy in one 
stage were that only by removal of the colon could 
the loss of fluid, protein, and electrolytes and the 
absorption of toxins be reduced. The same authors 
(Ripstein, Miller, and Gardner, 1952) advocate 
immediate colectomy even more strongly for the 
acute cases, and point out that the same reasons 
apply more forcibly. They have been supported by 
Crile and Thomas (1951), who draw attention to the 
more rapid convalescence of patients following 
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subtotal colectomy than following ileostomy only. T 
Goligher (1953) and Brooke (1956 a) have alw#* sk 
supported immediate colectomy in such cases, labor 
though with reservations. that 
With this technique Ripstein, Miller, ang§™ # 
Gardner (1952) report 3 deaths in 72 cases, of which" 
38 were acute (4-1 per cent mortality), and emphasize § °° 
that none of these deaths was due to the extent of § °U™ 
the operation. Crile and Thomas (1951) report ; °° 
death in 7 cases, Goligher (1956) 2 deaths in 19 cases, there 
and Brooke (1956 a) 2 deaths in 7 cases (and 1 death §™ th 
in 6 similar cases treated by ileostomy only). Both @" 
Ripstein, Miller, and Gardner (1952) and Bacon and § "" 
Trimpi (1950) refer to the high mortality of ileos. § 
tomy alone in acute cases, and quote a mortality the 
between 30 and 53 per cent, both from their own a” 
clinics and from published literature. F 
In trying to form a judgement on the claim made ot ‘ 
by these authors that immediate colectomy is the 194 
correct operation for acute cases, one must realize Oe 
that the figures quoted by Ripstein, Miller, and a“ 
Gardner and by Bacon and Trimpi of deaths following § 
ileostomy alone are from series which often had been fol 
collected over several years; during most or all of = 
that time the problems of ileostomies and their treat- § “ } 
ment, and particularly the syndrome of ‘ ileostomy = 
dysfunction’ (Warren and McKittrick, 1951) had § 
not been well understood. It is unlikely that we 
mortality figures anywhere near as high would result p 
nowadays, and Wheelock and Warren (1955) report §° 7 
a reduction in the mortality of ileostomy in their = 
hospital from 26-8 per cent in the years 1930-4 to 1 
7-7 per cent in the years 1950-3. Further, the § 
operation of colectomy is a major one, and can be 
difficult and hazardous in an acute case, and lead to e 
a good deal of shock in a patient already gravely ill. ae 
Cattell and Colcock (1955) advocate ileostomy alone as 
in these cases, and state that the mortality of ileostomy 
in acute fulminating cases has fallen from 18 per cent ye 
in 1928-46 to 5 per cent in the years 1947-52; id 
Cattell (1953) states that in his experience the rw 
operative mortality is doubled by immediate 
colectomy. , 
These acute cases present the most difficult of 
problem in the surgery of ulcerative colitis, and a 
further experience of both ileostomy alone and \ 
ileostomy and colectomy is required to allow 
comparison of the two methods. It is probable that a 
the low mortality achieved by Cattell and Colcock th 
(1955) is due in part anyway to their policy of ‘ early’ 
operation ; one wonders whether ‘ early ’ colectomy “ 
could achieve results as good. At the moment, le 
most surgeons would probably agree with Brooke a 
(1956 a): “* Though I prefer to undertake primary 
colectomy if possible, there are occasions when 7 
ileostomy alone is all that a patient can sustain.” « 
Rectal Preservation with Ileorectal Anasto- i. 
mosis.—In cases of ‘ regional’ colitis, in which by . 
definition the rectum has not been affected, most af 





surgeons would agree that the rectum should be 
retained and intestinal continuity restored after 
excision of the diseased bowel. In the far more 
common diffuse type of colitis, on the other hand, 
in which the rectum is affected as well as the colon, 
the operation of ileorectal anastomosis has become 4 
matter of controversy, in which not only opinions ut 
also reported results seem to be at variance. 
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There is some pathological basis for the procedure, 
ys shown by a study of many specimens in the 
laboratory of St. Mark’s Hospital. It was found 
that on the whole the active disease tended to spread 
in a cephalad direction, often ‘ burning itself out’ 
as it progressed, so that frequently the most caudal 
powel was the least actively involved. It was also 
found that ulcers and pseudopolypi were less 
frequent in the rectum than in the colon, even when 
there was active disease and mucosal inflammation 
inthe rectum. It does appear that in some way the 
rectum may be less severely affected in this disease 
than the colon, and might be more suitable for 
retention on pathological grounds than any part of 
the colon, apart from the obvious mechanical 
reason. 

Colectomy and ileosigmoid anastomosis in cases 
of ulcerative colitis was first seriously advocated in 
1948 by Devine and Devine, who described a staged 
operation with an enterotome method of anastomosis. 
Corbett (1952) reported a few more cases which had 
proved successful, though with relatively short 
follow-up. Aylett has in recent years been the main 
advocate of rectal preservation, and in several papers 
Aylett, 1953, 1955, 1956, 1957) has described his 
techniques and results. He maintains that the 
anastomosis should be made between ileum and 
rectum proper, and that all the colon should be 
removed. He points out that the sigmoid colon is 
often the area most severely diseased, and that 
retention of part of this (as by ileosigmoid anasto- 
mosis whether by enterotome or by suture) is more 
liable to result in failures. 

It hardly needs saying that no surgeon wishes 
to inflict an ileostomy on a patient, and no 
patient wishes to have one if it can reasonably be 
avoided. 

There is still acute difference of opinion, however, 
as to whether ileorectal anastomosis is a satisfactory 
operation in this disease. Its protagonists claim 
that it is, and their arguments may be summarized 
briefly as follows :— 

a. The operation can be done with a low 
immediate mortality and it appears that the incidence 
of later complications such as obstruction may be 
actually lower than that following ileostomy. 
Aylett (1956, 1957) does, however, advocate a two- 
stage operation, with a temporary ileostomy and 
colostomy and later anastomosis, in the treatment of 
the acute and the fulminating cases. 

b. The patients are restored to robust health, 

regain weight up to or even beyond their former 
level, and are able to return to their work and social 
activities. 
_ ¢. The frequency of bowel action is not 
incapacitating, the most successful patients having 
only three motions in 24 hours, though the average 
israther more. Moreover, the inflammatory changes 
in the rectum appear to resolve, in part at least, 
after the colectomy and anastomosis, and the 
sign oidoscopic appearance of the retained bowel has 
beer observed to improve. 

‘. Should the operation subsequently prove 
uns: tisfactory for any reason, it is not a very difficult 
mat er to excise the rectum and establish an ileos- 
tom », and the patient will have been spared an ileos- 
tor » during the intervening period. 


Those who oppose the operation do so mainly 
because their experience with it has been less 
satisfactory. They agree that the operation can be 
carried cut with a low mortality, provided that the 
bowel is not acutely inflamed at the time of suturing. 
However, in their experience, only some of these 
patients are restored to full health and remain well. 
Others may be bothered by too frequent bowel 


FiG. 34.—Terminal ileum and rectum removed from a 
patient three years after colectomy and ileorectal anastomosis 
for ulcerative colitis. After three years of good health, 
re-activation of disease in the rectum caused severe symptoms 
and required excision of the rectum and ileostomy. (Mr. H. R. 
Thompson’s case.) 


actions, and may never regain their full health ; 
others again may do well for a time, only to suffer 
re-activation of the disease in the retained rectum 
with severe diarrhoea, loss of weight, and general 
ill health, and perhaps anal abscesses and fistule 
(Fig. 34). Arthritis has been reported which 
started after colectomy with ileorectal anastomosis. 
The argument in paragraph (d) above is not 
entirely acceptable, for if the operation is a failure 
and an ileostomy becomes necessary, the patient 
must undergo a further operation with the risks of 
any major abdominal operation and the attendant 
economic difficulties, as well as the period of ill 
health between. It does not seem to us that these 
burdens can be justified unless the majority of 
patients are spared an ileostomy for many years 
(that is unless failure of the operation is exceptional) ; 
for if an ileostomy is necessary, it is a disability which 
a patient rapidly accepts and gets used to. The 
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merits of the operation should, we think, be judged 
by its long-term success or failure. 

Opponents of the operation point to two more 
possible draw-backs—namely, the risk of carcinoma, 


and the possibility of retrograde ileitis. The former 
has already been discussed in detail, and requires no 
further elaboration here; the risk certainly exists 
but is probably slight, and time and careful records 
and follow-up will in due course make the degree of 
risk more clear. Retrograde ileitis is also probably 
rare, but cases have been seen of extension of disease 
from the retained rectum into the previously normal 
ileum anastomosed to it. 

At the time of writing, the pros and cons of the 
operation are being discussed by many surgeons who 
have to deal with the disease, and the procedure 
should be regarded as still under trial. Aylett (1956) 
reports a series of 38 personal cases with I operative 
death, the remaining patients being in good health 
with a satisfactory gain in weight, and an average of 
five to six bowel actions by day and one at night. 
Corbett (1953) reports 12 cases, of whom 8 were very 
well after a variable time (4 years to 6 months), 1 had 
died of intestinal obstruction, I was too recent to 
assess, and 2 had relapsed. Wangensteen (1955) 
reports 13 cases, without giving any details, but all 
apparently with a satisfactory result. In the same 
discussion, Karlson mentions his experience of 41 
patients so treated, with death or failure in 6, the 
remainder being satisfactory at the time of the report. 
Brooke (1956 a) reports 9 cases (out of 126 treated 
surgically) in whom ileorectal or ileosigmoid anasto- 
mosis was carried out, in 3 of which an ileostomy later 
became necessary, the other 6 being well. Gabriel 
(1953) reports 6 cases done by Devine’s technique, I 
of which died from obstruction, and all the other 5 
relapsed and required ileostomy, at intervals varying 
from I to 4 years later. Goligher (1956) reports 
15 cases, with failure in 5 of them within 3 years, and 
considers the operation to have only limited 
indications. 

Most surgeons would make a special effort to 
avoid an ileostomy in children and regard this as a 
special reason for ileorectal anastomosis. Mentally 
defective patients will probably be less able to manage 
an ileostomy and should also be restored to rectal 
control if possible. On the other hand, severe 
damage to the anal canal by ulceration, a rectal 
stricture, or a rectovaginal fistula, would be strong 
reasons for advising rectal excision. If a carcinoma 
is found in the colon, the risk of a similar tumour 
arising in the rectum is probably considerable, and 
rectal retention probably unwise. 

The position at the moment, therefore, is that 
the operation has been uniformly successful in the 
experience of Aylett, who has reported one of the 
largest series, but less successful in the hands of 
others who have tried the operation in smaller series. 
This apparent discrepancy may perhaps be explained 
by Aylett’s insistence on anastomosis to the rectum 
and not more proximally, though it is difficult to tell 
for certain from his writings the exact level of 
anastomosis. Further reports on cases carefully 
executed and followed up are obviously desirable, 
and further experience should clarify the present 
discrepancies. It may perhaps show which patients 
do well and which do badly after the operation, 
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and allow of proper selection of patients for thj 
operation in the future. 


VALUE OF BIOPSY IN DIAGNOSIS AN) 
TREATMENT 


The suggestion has frequently been made thy 
rectal biopsy might be used for the diagnosis and fy 
the control of medical treatment in ulcerative colitis, 
and the technique for undertaking this has bee 
described by Truelove, Horler, and Richards (1955) 
The authors considered the question of a possibl 
risk to the patient and decided that the risk with thei 
method was slight, although admitting that any break 
in the rectal or colonic mucosa might predispose t 
ischiorectal abscess or perforation of the bowel 


They found that small erosions caused by biopsic 


healed without scarring within a few days. 

They studied two patients under treatment with 
cortisone and found that as clinical remission 
occurred there was corresponding sigmoidoscopi 
improvement. They suggested that biopsy migh 
be used to control cortisone treatment in special case;, 
but in a later paper Truelove (1956) reported that in 
general the mucosal changes appeared much the sam: 
at the end of treatment as at the beginning, even 
among those patients experiencing complete sympto- 
matic relief and with greatly improved sigmoido- 
scopic appearances. In some cases the _ surface 
epithelium appeared more gravely disturbed during 
treatment than before it. 








It is of interest to notice that although the 
sigmoidoscopic picture showed improvement during 
therapy in all those patients going into clinic 
remission, only one patient had entirely norm 
sigmoidoscopic findings at the end of treatment. A 
more marked discrepancy was seen in the case of the 
histological picture of the mucosa as judged by 
examination of small specimens taken for biopsy from 
the neighbourhood of the rectosigmoid junction, for 
at this higher level it was exceptional to find any 
improvement. 

Lumb and Protheroe (1955) and Lumb (1956) have 
also reported on the value of rectal biopsy in ulcerative 
colitis. They found that the correlation between 
histological appearances and clinical and sigmoido- 
scopic findings was close, but in quiescent cases 
microscopy may sometimes show the characteristic 
histological changes of ulcerative colitis even when 
the mucosa appeared normal by sigmoidoscopy. 
Their method of serial biopsy led them to conclude 
that the primary lesion in ulcerative colitis consists 
of small erosions produced by breakdown of epi- 
thelial cells at the bases of the crypts, with subsequent 
formation of crypt abscesses. In acute and severe 
cases widespread ulceration develops, but a chronic 
inflammatory exudate and some attempt at repaif 
are nearly always seen.. In milder cases the lesions 
remain more localized, the ulceration is not so severe; 
and repair is more obvious. The authors state: 
“The essential lesion of ulcerative colitis seen in 
rectal biopsy material seems to be an excessive 
destruction of undifferentiated cells in the crypts, 
leading to failure of repair and to subsequent 
secondary infection.”? Neutrophils are attracted by 
chemotactic influences originating either from the 
damaged cells or from organisms in the crypt 
lumina. They conclude: “ It may well be thar no 
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single cause exists, but that some intrinsic failure of 
normal regeneration of epithelial cells may be 
aggravated by several extrinsic factors.” 

The main points brought out by these and similar 
researches are, first, that biopsy may show that 
healing is not complete even when the mucosa 
appears normal by sigmoidoscopy; secondly, that 
in the quiescent stage of ulcerative colitis microscopy 





35.—Intact but altered rectal mucosa from a case of 
Low-power view. 


FIG 
ulcerative colitis in a quiescent phase. 


may show an intact mucosa with a much altered 
structural pattern. The change is always towards a 
diminution in the numbers of crypts and a generalized 
thinning following destruction during the ulcerative 
phase (Fig. 35). The regular arrangement of 
crypts which is so characteristic of the healthy mucosa 
is generally lost even when repair has taken place. 
Thirdly, that although biopsy may reveal the 
existence or persistence of ulcerative colitis in the 
quiescent stage it is not a reliable method of deciding 
the severity of the disease or of foretelling its future 
course. 


DISEASE OF THE ILEUM ASSOCIATED 
WITH ULCERATIVE COLITIS 


There are several conditions,in which disease of 
the terminal ileum is seen in association with 
ulcerative colitis, and confusion between them has 
often resulted in the past, sometimes with serious 
results. Though there is still much to be learnt 
about the inflammatory conditions affecting these 
parts of the intestine, certain facts have become more 
clear as a result of experience and study (Warren 
and McKittrick, 1951; Counsell, 1956) and can 
perhaps usefully be summarized here :— 

1. By far the most common ileal lesion seen is 
that due to extension of the colitis by continuity into 
the terminal ileum. As the word ‘ ileitis ’ is used for 
so many different conditions, we prefer to refer to 
this particular condition simply as ‘ileal involve- 
ment in ulcerative colitis’. The cause of spread 
into the ileum is not known, and though usually 
regirded as a ‘backwash’ effect through an 
incompetent ileoceecal valve, this may be too facile 
an .xplanation. 

. the St. Mark’s series it has been seen in varying 
de vee in about 15 per cent of all cases of ulcerative 
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colitis undergoing surgery. This includes some 
cases with only very early changes in the ileum, and 
is probably in fairly close agreement with the 
incidence reported by Brooke (1956 a) and of ‘ over 
10 per cent’ by Cattell (1953). 

lieal involvement is seen most often in those 
patients who have had a chronic but continuous 
type of disease, and is not seen in the acute cases. 





Fic. 36.—A good example of ileal involvement in ulcera- 


Note the widely dilated ileo- 
(x 3.) 


tive colitis of a severe degree. 
cecal valve. (Mr. C. Naunton Morgan’s case.) 


However, there is no constant relationship between 
the duration of history and the extent or degree of 
ileal involvement. The length of ileum involved 
varies from I in. to 16 in., and is usually less than 
I2 in., but the exact extent of the ileal disease is 
difficult to assess by sight and touch. However, 
this disease always seems to extend proximally in 
continuity ; the ileum does not become involved 
unless the right colon and cecum are affected, and 
spread in the ileum is also continuous ; ‘ skip areas ’ 
are not found. Further, the ileocecal valve is 
always incompetent, only slightly so in the mild and 
early cases but dilated to such an extent as to be 
almost unrecognizable in the most advanced ones. 
The ileum also becomes somewhat dilated, with a 
rather thickened wall, but there is no tendency to 
obstruction, and the appearance is quite different to 
that of Crohn’s disease, in which the bowel is 
narrow and rigid (Fig. 36). The ileocecal lymph- 
nodes are often considerably enlarged. On opening 
the ileum the mucosa is found to be rough and 
granular, very like the diseased colon, with a few 
small ulcers, the latter being superficial and showing 
no tendency to perforate. Microscopically, dense 
round-cell infiltration with shallow ulceration are the 
main changes seen. 

Ileal involvement can sometimes be diagnosed 
by X rays, but only in the more severe cases, when 
the rather tubular terminal ileum is outlined by the 
barium. (Flowing of a barium enema into the ileum 
is common and does not of course signify an abnormal 
ileoceecal valve.) Ileal involvement can usually be 
diagnosed at laparotomy by the feel and appearance 
of the bowel; but the earliest cases may only be 
discovered when the bowel is opened after removal. 
Fortunately, early detection of ileal involvement is 
not of great importance. Experience has shown 
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that cases with ileal involvement do as well following 
ileostomy and colectomy as those without. Further- 
more, in some cases subsequent examination of the 
specimen has shown that the ileostomy must have 
been made through involved ileum, yet these cases 
have also done well, and the ileal inflammation 
appears to have completely settled. Nevertheless, 
it is preferable to remove, with the colon, that part 
of the ileum which at laparotomy is seen to be 
obviously involved, whatever operation is being 
done. 

We have little experience of ileorectal anastomosis 
in cases showing ileal involvement. It may be that 
the ileum of these patients is rather more liable to 
become involved if in continuity with large bowel 
affected by ulcerative colitis, and they are perhaps 
less suitable for ileorectal anastomosis, but this 
is conjectural. However, retrograde ileal involve- 
ment following ileorectal anastomosis appears to be 
rare. 

2. The second type of ileal lesion to be discussed 
is that found in association with partial obstruction 
of an ileostomy. The whole syndrome has been 
admirably described by Warren and McKittrick 
(1951), who use the term ‘ ileostomy dysfunction ’, 
and their original paper should be consulted for 
details. 

The syndrome is seen most often in the second 
and third weeks after establishing an ileostomy, but 
can occur months or years later. It is caused by 
partial obstruction at the stoma ; in the most common 
type of syndrome seen in the second and third weeks, 
obstruction is due to serositis of the exteriorized ileum, 
and the formation of a rigid ring of granulation 
tissue. In cases seen in later months, the cause is 
usually some degree of stenosis at skin level. 

Clinically, the condition is characterized by a 
profuse watery ileostomy efflux, sometimes amounting 
to 3 litres or more daily, with recurrent abdominal 
colic and marked anorexia. There is little or no 
abdominal distension and vomiting is rare. How- 
ever, the constant loss of fluid, protein, and electro- 
lytes results in progressive weight loss and increasing 
weakness, and leads to death unless corrected. Not 
infrequently the terminal event is perforation of the 
ileum and peritonitis. 

The pathological changes in the ileum are 
characteristic, and differ from those of ileal involve- 
ment from ulcerative colitis. The terminal ileum is 
somewhat dilated with a thick and cedematous wall, 
and the ileocecal lymph-nodes are enlarged. The 
mucosa of the ileum is for the most part normal ; it 
may be somewhat congested, but is not granular. 
There are scattered ulcers which may be deep and 
penetrate through all coats, and such ulcers may 
extend for several feet proximal to the ileostomy, 
separated by nearly normal mucosa. 

It is not surprising that this condition, now 
recognized as ‘ileostomy dysfunction’ and due to 
stenosis, was in the past regarded as a further spread 
of the colitis into the ileum (Corbett, 1945; Olsan 
and Sussman, 1948 ; McCready, Bargen, Dockerty, 
and Waugh, 1949). The patients continued to lose 
excess fluid from the bowel, continued to lose weight 
and strength, and in fatal cases were found at 
autopsy to have ulcers in the ileum, perforation of 
one of which was not infrequently the cause of death. 
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The condition used to be common (62 per ceat of 
Warren and MckKittrick’s patients) though the 
majority of cases were mild, with spontaneoys 
improvement after 2-3 weeks. However, in some 
patients and particularly in those already gravely jl] 
with acute colitis for whom ileostomy may have beep 
done as a last resort, this added complication was 
frequently enough to cause a fatal issue; and 
perforation of the ileum probably occurred more 
readily in these sick patients. It was largely this 
* dysfunction ’ which was responsible for the high 
mortality of ileostomy in the past, and knowledge of 
and early recognition of the syndrome are essential 
if such deaths are to be prevented. 

Serositis and ‘ dysfunction’ in the early weeks 
can be almost completely prevented by immediate 
mucocutaneous suture of the ileostomy at the time 
of operation, as described by Brooke (1952), or by the 
technique of Crile and Turnbull (1954). In the 
early post-operative weeks a sound added precaution 
is to have a careful record kept of the daily amount 
of ileostomy drainage, as advised by Warren and 
McKittrick (1951). Amy amount over 1000 c.c. is 
suggestive of ileostomy dysfunction, and a continued 
daily loss of this degree should lead to careful 
observation, and correction of any stenosis that may 
exist. If stenosis continues in spite of simple 
dilatation, reconstruction of the ileostomy may be 
necessary. 

It must be emphasized again that this syndrome 
is due solely to partial obstruction at the ileostomy, 
and is quite unrelated to ileal involvement resulting 
from spread of ulcerative colitis. The syndrome 
has been seen following an ileostomy established 
because of familial polyposis coli. 

3. The third type we must mention is the 
association of Crohn’s disease of the terminal ileum 
with changes in the colon clinically and miacro- 
scopically indistinguishable from ulcerative colitis. 
Though this combination is not common, several 
cases have occurred in all large series reported 
(Crohn, 1949; Garlock, Crohn, Klein, and Yarnis, 
1951 ; Cattell, 1951). 

The appearances of the terminal ileum in Crohn’s 
disease need no further description here ; the main 
points in distinguishing between that and the ileal 
involvement in ulcerative colitis are that in Crohn’s 
disease the affected ileum is thickened and narrowed, 
the ileoczecal valve is competent, and microscopical 
examination shows inflammatory infiltration in all 
coats, especially the submucosa. In ‘ ileal involve- 
ment ’, however, the ileum is dilated, the ileoczxcal 
valve always incompetent, and the microscopical 
changes mainly confined to the mucosa, with no giant- 
cell systems. 

It seems probable that in these cases the disease 
starts in the ileum and later spreads to involve the 
colon, and in some cases the rectum also. As 
Crohn says, “‘ the various forms and combinations 
are so heterogenous as to make systematic classifica- 
tion difficult’. The most common combination is 
that of involvement of the terminal ileum with 
disease of the cecum and ascending colon, the 
remainder of the colon being normal. Less 
frequently the whole colon as far as the sigmoid is 
diseased, while involvement of the most distal colon 
and the rectum appears to be an unusual occurrence, 








whic! 
(Cro! 
happ 
may 
large 
resec 


prese 
rectu 
sigm 
diagr 
made 
may 
often 
on 1 
histo 
is mi 
of C 
cond 


agree 
not | 
mato 
furth 


color 
direc 
nece: 
taker 
with 
more 
is lin 
or di 
of th 
well, 
knov 
Tota 
nece: 
that 

repo: 
obse: 
invol 


and | 
and | 
Broo 
these 


> clini 


freq 
cytic 
logic 
non- 
muc: 
with 
a lat 


to b 
disci 
sepa 
in it 
case 
acce 


Bro 
fror 
bef 
are 





It of 
the 
cous 
Ome 
ly ill 
been 
was 
and 
more 
this 
high 
ge of 
ntial 


veeks 
diate 
time 
y the 
1 the 
ution 
\ount 
and 
.C. is 
nued 
ireful 
may 
imple 
iy be 


rome 
‘omy, 
ilting 
rome 
ished 


; the 
ileum 
\acro- 
olitis. 
-veral 
orted 
arnis, 


‘ohn’s 

main 
: ileal 
‘ohn’s 
owed, 
apical 
in all 
olve- 
cecal 
opical 
Ziant- 


isease 
re the 
—_— 
ations 
sifica- 
ion is 
with 
, the 
Less 
oid is 
colon 


rence, 








which only occurs late in certain intractable cases 
(Crohn, 1949). Rectal disease of this sort may 
happen in continuity with disease in the colon, or 
may occur as a recurrence of the disease in the distal 
large bowel following an apparently adequate 
resection. 

It is worth noting, however, that a patient may 
present to the surgeon for the first time when the 
rectum has become involved, and on the story, 
sigmoidoscopic appearances, and radiographs, a 
diagnosis of ulcerative colitis is almost certain to be 
made, and treatment by ileostomy and total colectomy 
may be carried out. The lesions in the colon are 
often indistinguishable from those of ulcerative colitis 
on naked-eye examination, yet will usually show 
histology typical of Crohn’s disease if a careful search 
is made ; the ileal lesions are usually characteristic 
of Crohn’s disease (Fig. 37). We consider that this 
condition is a ‘ Crohn’s disease of the colon’ rather 
than a simultaneous occurrence of two diseases, but 
agree with Wells (1952 b) that new terminology should 
not be suggested until the whole group of inflam- 
matory diseases of the intestine has been clarified by 
further study. 

In most cases of Crohn’s disease involving the 
colon the disease appears to spread in a caudal 
direction. If medical treatment fails and surgery is 
necessary, the latter should when possible be under- 
taken before the rectum becomes involved ; resection 
with ileorectal anastomosis is then possible, or even 
more proximal anastomosis if the disease in the colon 
islimited. Recurrence of the disease either proximal 
or distal to the anastomosis is possible, but one-third 
of the patients reported by Crohn (1949) remained 
well. Unfortunately the number of recurrences is 
known to increase with the duration of the follow-up. 
Total proctocolectomy and ileostomy has proved 
necessary in a few cases known to us, with results 
that have so far been satisfactory. Brooke (1957) 
reports a similar case, and makes some interesting 
observations on Crohn’s disease with colonic 
involvement. 

4. Lastly, the condition first described by Brooke 
and Cooke (1951) and subsequently further described 
and called ‘ enterocolitis ’ or ‘ ileocolitis ’ (Cooke and 
Brooke, 1955) must be mentioned. According to 
these authors, the condition is characterized by a 
clinical history of mild but persistent diarrhoea ; the 
frequent development of anemia, sometimes macro- 
cytic; defective absorption of fat; some radio- 
logical changes in the terminal ileum, revealed by 
non-flocculating barium ; and changes in the colon 
mucosa of mild colitis in the early stages, sometimes 
with the development of severe ulcerative colitis at 
a later date. 

Though from these criteria this condition seems 
to bear a close resemblance to other conditions here 
discussed, Cooke and Brooke maintain that this is a 
separate disease entity, and caution against ileostomy 
in its treatment. Butler (1955) has also described a 
case, but the entity does not seem to have been fully 
accepted by gastro-enterologists at the present time, 
and s probably rarer than the reports of Cooke and 
Bro ke suggest. Further pathological investigations 
fror. cases of this type are obviously needed for study 
bef: -e the true nature and frequency of this condition 
are “nown. 
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The use of the word ‘ ileocolitis ’ by Cooke and 


Brooke is unfortunate, as it has been used by several 
authors with different meanings ; 
ileal involvement in ulcerative colitis (Warren and 


viz., to indicate 


Sommers, 1954) and to indicate Crohn’s disease of 


the terminal ileum and colon (Bockus, 1944; Crohn, 





Fic. 37.—Crohn’s disease of the terminal ileum with spread 


distally to involve the color in an ulcerative process. 
such cases the colon is more severely diseased. 
Naunton Morgan’s case.) 


In many 
(Mr. C. 


1949). The use of the same word for yet another 
condition seems likely to lead to even greater 
confusion! 


ILEOSTOMY 


All published reports on the follow-up of patients 
with an ileostomy agree that the large majority of 
such patients are able to return to full work and 
social activities, and rapidly learn to manage their 
own ileostomy. Counsell and Lockhart-Mummery 
(1954) reported on §2 patients interviewed a variable 
time after operation, while Brooke (1956) has 
recently reported on IOI patients operated on by 
himself and written to or interviewed months or 
years later. Similar studies have been published in 
the United States (Rogers, Bargen, and Black, 1954 ; 
Dennis and Karlson, 1955). 

In spite of these generally favourable reports, it 
is clear that there are many complications to which 
the patient with an ileostomy is liable (Lyons and 
Garlock, 1954). Some of these are serious, and a 
late mortality of 3:2 per cent is reported by Cattell 
and Colcock (1955), most of these deaths occurring 
in the first few months after leaving hospital. The 
majority of the deaths are due to intestinal obstruction, 
which appears to be both the most frequent and the 
most severe complication in all series reported. 
Wheelock and Warren (1955) report 26 cases of late 
obstruction among 230 patients, and Brooke (1956 a) 
6 cases requiring re-admission and laparotomy 
among 105 patients with ileostomy, and I case after 
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ileorectal anastomosis. The other main complica- 
tions of ileostomy include prolapse, retraction, 
stenosis, skin-level fistula, and irritation or excoria- 
tion of the skin around the stoma. All of them are 
now less common than formerly, because experience 
has taught how they can be minimized both by 
careful technique at the time of ileostomy and by 
correct post-operative management. 

The main points in the technique of making an 
ileostomy stoma are now agreed on by most surgeons 
(Lahey, 1952; Brooke, 1952; Goligher, 1954; 
Dennis and Karlson, 1955) but may be briefly 
reviewed here. First, the ileum is best brought out 
through a ‘ stab’ or ‘ trephine ’ wound, away from 
the main incision ; this site must be at least 2 in. 
from any bony point or other incision, so that if the 
patient later gains weight and increases sub- 
cutaneous fat, a smooth surrounding surface remains 
for the bag to adhere, with no irregularities due to 
scars. Further, one must remember that the patient 
will probably wear a belt to give added support to the 
adhesive bag, so that the ileostomy site must be on 
or very near the belt line, else the belt will tend to 
pull the appliance out of position. Second, before 
closing the abdomen, the space between the emerging 
ileum and the lateral abdominal wall should be closed 
by sewing (with non-absorbable material) the free 
edge of the divided mesentery to the peritoneum of 
the lateral wall, and the mesentery of the emerging 
ileum should be fixed with this stitch or by an extra 
one to the inner surface of the abdominal wall at the 
edge of the ‘trephine’ wound. The closure of the 
lateral space in this way prevents other loops of small 
bowel from passing through it, and thus closes a 
common site of obstruction; while the fixation of 
the mesentery will largely prevent both prolapse and 
retraction of the ileostomy. Retraction of the 
ileostomy is nearly always followed by stenosis at 
skin level and severe skin excoriation, so this simple 
manceuvre will do much to prevent many troubles. 
Third, about 2 in. of ileum should project beyond the 
skin, and the operation should be completed by 
eversion of the mucosa and its suture to the skin 
(Brooke, 1952; Crile and Turnbull, 1954). 
Immediate mucocutaneous suture has largely 
abolished the ‘ileostomy dysfunction’ which was 
such a frequent trouble formerly, to both patient and 
surgeon in the early weeks, and in Brooke’s experience 
(1956 a) has also greatly reduced the incidence of 
late stenosis. 

Skin-grafting of the ileostomy has been described 
and advocated by Dragsted, Dock, and Korsner 
(1941) and by Wells (1952 a). A rather bulky stoma 
is produced, which is no easier to manage, and the 
technique has not been widely adopted. 

Skin-level fistula is caused by an appliance 
chafing the emerging ileum, and should be prevent- 
able by ensuring that the patient has an appliance 
that suits him and that he knows how to manage it, 
and by ensuring that the stoma is on or near the belt 
line, as previously discussed. Similarly the best 
preventives of skin troubles are an ileostomy that is 
properly constructed so that it does not become 
stenosed and its efflux is never very loose, and a well- 
managed appliance. Many little tricks of successful 
management and of treatment of minor troubles are 
learnt by patients from experience, and the pooling 
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of information of this sort and, arising from: thi: 
suggestions for improvement in design and ac hesio, 
of appliances, are among the most valuable function; 
of ileostomy associations. 


ILEOSTOMY ASSOCIATIONS 


One of the most important contributions in rece 
years toward the complete rehabilitation of patieny 
with ileostomies has been by lay groups, ofte; 
described as Q.T. Associations (Lenneberg, 1954) 
The name ‘Q.T.’ had its origin in the Q and 7 
wards of Mount Sinai Hospital in New York wher 
this idea was first developed in 1952. A similx 
ileostomy association was formed in England in 1956, 
known as Q.T. Great Britain. By the end of th 
year it had enrolled more than 400 members. 

The objects of the association are :— 

a. To render guidance, aid, and comfort to tho 
who have undergone an ileostomy operation fx 
ulcerative colitis. 

b. To help such persons with problems of 
employment and rehabilitation and other soci 
questions. 

c. To promote and co-ordinate research, collat 
records, and seek to improve the knowledge ani 
understanding of ileostomy problems and th 
techniques and appliances required. 

One obvious reason for forming an association 
such as this is because after an ileostomy operation 
a patient has to adjust himself to a major physic 
change, and to become an expert in unaccustomed 
processes which he must continue for the rest of hi 
life. These involve special techniques of which 
knowledge has been gained by the practical experienc 


































of former patients during recent years, but is no 





readily available to all who need it. There i 
undoubtedly scope for research and further improve- 
ments in the type of appliances and adhesives used, 
and there is need to give adequate explanations and 
instructions in lay language for the benefit of new 
patients. 

Q.T. Great Britain is at present divided into 
three Divisions centred in London, Birmingham, 
and Leeds, and further Divisions are in process 
of formation in Scotland and in the West of 
England.* 

At the larger divisional meetings of ileostomy 
associations there is usually an exhibition of ileostomy 
appliances, adhesives, and dressings. Talks art 
given by physicians and surgeons who have taken 4 
special interest in ulcerative colitis, and the meeting 
generally concludes with a public discussion or series 
of questions and answers. The smaller group 
meetings are intended for the sharing of experience 
in overcoming the difficulties with which ileostomists 
have to contend. Ileostomy associations organize 
visiting committees whose function it is to visit both 
pre-operative and post-operative patients in the 
hospitals. They maintain a close liaison with 
appliance manufacturers, and not only develop and 
pass on to such manufacturers new ideas which have 
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* For further information about Q.T. Great Britain 
application should be made to the National Secretary; 
4 Dering Street, London, W.1, and for the Americal 
organization to Q.T. Inc. Boston, 73 Newport Street; 
Arlington 74, Mass., U.S.A. 
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originated among their members, but experimentally 
try out new products. 

An association of ileostomy groups in the U.S. 
publish jointly a journal, the Jleostomy Quarterly, 
with articles and news of interest to their members. 
The journal is concerned with the practical aspect of 
the management of an ileostomy, and contains much 
information which would help any surgeon who may 
have to carry out these operations and advise the 
atients afterwards. A news-letter on similar lines 
is published by Q.T. Great Britain. 

An ileostomy was formerly considered so severe 
a disability that it was recommended only when the 
issue seemed to be between life and death. Though 
this attitude has certainly changed, largely as a result 
of the improvements in the design and manufacture 
of ileostomy appliances, a permanent ileostomy is 
still regarded by many medical men as an over- 
whelming disability. The collective experience of 
these ileostomy associations has proved that a 
permanent ileostomy is not such a severe handicap 
as might be supposed. Within a few months most 
patients with an ileostomy are able to return to their 
former occupations, and to work regularly and earn 
full wages. Obviously, jobs and working conditions 
vary a good deal, but there are few occupations that 
cannot be carried on by a patient with an ileostomy. 
If work was heavy, or involved working under hot 
or dirty conditions, it might be advisable to seek a 
different job ; married women are generally able to 
manage and look after their homes and families just 
as before. 

Patients need have no fear that an ileostomy will 
prevent them from mixing with other people or taking 
a job which involves social contacts. When health 
has been regained, ileostomists are able to mix freely 
with other people and visit the theatre, cinema, or 
other places of entertainment. Football and other 
games which may become rough are best avoided for 
obvious reasons, but games like tennis, squash, 
cricket, and golf can all be played by ileostomists 
with a satisfactory appliance. 

It is scarcely necessary to say that the attitude of 
the patient plays a major role in the efficient function- 
ing of the ileostomy. It is commonly noted that an 
emotional upset or a temporary ‘inability to adjust 
to the ileostomy will frequently be followed by a 
variety of ileostomy dysfunctions, which sometimes 
disappear dramatically after solution of the emotional 
problem. 

_ The regular day-to-day management of an 
ileostomy is discussed by Rogers and Bargen (1953), 


‘Lyons and Garlock (1954), Fierst, Levine, and 


Ripstein (1956), and Counsell and Lockhart- 


Mummery (1954). 
THE RESULTS OF TREATMENT 


Brief mention must be made of published figures 
relating to the medical and surgical treatment of this 
disease. In 1950 Rice-Oxley and Truelove reported 

a\ients with recent onset of disease admitted to 
ital in the years 1938-48 inclusive, receiving 
il treatment only and followed up ; 22 per cent 
\vithin a year of onset, and a further 10 per cent 
before five years had elapsed. In 1955 
> ove and Witts reported on a collected series of 
‘sy half of whom had been treated with 


cortisone and half with inert tablets. Of the whole 
group, I2 per cent were dead within eighteen months, 
but the figures cannot be fully compared with those 
above, as some of the patients had been submitted to 
surgery, and some of the deaths followed an operation 
for disease not responding to treatment. These 
figures do demonstrate, however, the high mortality 
of the disease in spite of careful management. 

Cattell (1953) and Cattell and Colcock (1955) 
have published figures of the results of surgery at the 
Lahey Clinic, and their figures are particularly 
interesting in showing the reduction in mortality 
with increasing knowledge and experience. Between 
1928 and 1946 the patient mortality for the three- 
stage operation (ileostomy, colectomy, excision of 
rectum) was 22:2 per cent, while the operative 
procedure mortality was 13:7 per cent. However, 
for the years 1947-52 the patient mortality had fallen 
to § per cent and the operative mortality to 2 per cent. 
At all times the operation of ileostomy carried the 
greatest risk, but the mortality of this stage had also 
fallen from 18 per cent in the earlier period to 4:3 per 
cent in the later one. These authors also report a 
late mortality of 3:2 per cent following complications 
due to the ileostomy, as discussed in a previous section. 

In this country Brooke (1956 a) has reported on a 
personal series of cases treated between 1948 and 
1955. The patient mortality was 9 per cent and the 
operative procedure mortality 5 per cent, but in many 
cases only a one-stage or two-stage procedure was 
done in preference to the three-stage method 
practised at the Lahey Clinic. He, too, points out 
that the first operation is the most dangerous, 8 of 
the eleven deaths in his series resulting from this. 
Brooke makes the observation that some of the 
deaths were due to avoidable errors in technique, 
and that reduction in this mortality should be possible. 
Goligher (1953, 1954) has published two series of 
collected figures from St. Mark’s Hospital, in the 
earlier of which the operative mortality was 8-2 per 
cent and in the second series 2-7 per cent. 

It is certain that with increasing experience the 
technical faults at operation that may later lead to 
death of the patient will be largely eliminated by 
surgeons. The task for the future is to reduce, and 
if possible abolish, the mortality among those with 
very severe disease, whether first attacks or relapses. 
This will require not only the proper performance of 
the right operation to suit the individual patient, but, 
more important, the selection of the right time to 
operate. This can only come if physicians and 
surgeons work in close harmony and co-operation 
from the day of the patient’s admission to hospital, 
and it seems likely that it is only by co-operation on 
these lines that real progress in the surgical treatment 
of this disease can now be made. 
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ANTERIOR ENCEPHALOCELE 
By R. G. ROBINSON 


DEPARTMENT OF NEUROSURGERY, 


DUNEDIN HOSPITAL, AND UNIVERSITY OF OTAGO MEDICAL SCHOOL, 


DUNEDIN 


NEW ZEALAND 


CRANIUM bifidum with its associated encephalocele 
is am uncommon congenital malformation of the 
nervous system. Ingraham and Matson (1954) 
found that spina bifida was six times as common as 
the cranial counterpart. This figure does not take 
into account the fact that many cases of spina bifida 
occulta are never detected clinically. By common 
usage all masses associated with cranium bifidum 
are called encephaloceles. The usual site for the 
encephalocele is at the occiput and only on rare 
occasions are the lesions situated anteriorly. The 
anterior encephaloceles are subdivided into sincipital 


and basal types. The sincipital lesions are at the 
forehead and about the bridge of the nose, while the 
basal ones occur into the nasal cavity. 

The handling of this condition has been attended 
with considerable morbidity and mortality as the 
pathological implications have not been fully appre- 
ciated by the surgeon. Many of the larger reference 
works (Duke-Elder, 1938 ; Carling and Ross, 1948; 
Scott-Brown, 1952) give the anomaly a passing 
mention and are of no assistance in its treatment. 

Two cases are described below which bring oul 
the difficulties of management. 
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CASE REPORTS 


Case 1.—(NS 4902). A boy aged 2} years was ad- 
itted to the neurosurgical unit on Dec. 6, 1954. 

HistorY.—Shortly after birth it was noticed that 
wycking was difficult as his nose was blocked and he had 





Post-operative photograph. There is 


Fic. 38.—Case 1. 
The coronal skin-flap can be 


a mild degree of hypertelorism. 
seen. 





_ Fic. 40.—Case 2. 
There is a round skull defect just inside the medial border of 


Encephalogram in brow-up projection. 


the left orbit. The left sphenoid ridge is elevated. There is 
a s'ight shift of the ventricular system to the right. 


to le: go of the nipple to take a breath. There was a 
nasa’ discharge and his mother could see a swelling in 
his \:ft nostril. At 3 weeks of age (Oct. 10, 1952) a 
part al removal of the intranasal mass was done with 
Poly»us forceps. This gave enough airway to allow 
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sucking. Histological examination of the specimen 
showed that it was composed of brain tissue. A more 
extensive removal by the endonasal route was done 34 
months later. Brain tissue was again identified on 
microscopical examination. 





FIG. 39.—Case 2. } 
a broad bridge to the nose with a scar on the left side. 
area near the medial canthus of the left eye is protuberant. 


Pre-operative photograph. There is 
i . The 





The lateral part 
The temporal 

Such frontal lobe as can be 

The gyral pattern is normal. 


Fic. 41.— Case 2. View at craniotomy. 
of the anterior fossa does not contain brain. 
pole of the brain is also absent. 
seen is to the left-hand side. 


The child was first referred to the neurosurgical unit 
on Nov. 18, 1952, when nothing abnormal could be 
found. He was next seen in Oct., 1953, and thereafter 
at frequent intervals until June 6, 1954. Then a small 
polyp was detected far up the left nostril. On Nov. 11, 
his mother admitted for the first time that there had been 
a nasal discharge for several months. Examination 
showed that the intranasal mass had enlarged and that 
there was a watery rhinorrheea. The bridge of the nose 
was broad (Fig. 38). 

On admission to hospital no additional clinical fea- 
tures were found. He was mentally normal for his age. 
Radiographs of the skull were normal. A _ lumbar 
encephalogram was normal. 
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AT OPERATION (R. G. R.).—On Dec. 13, 1954, a 
coronal frontal skin-flap was raised. A bone-flap of the 
left frontal and the medial part of the right frontal areas 
was hinged on the left temporal muscle. An attempt 
was made to inspect the cribriform plate extradurally, 
but the area shelved away steeply and could not be 
adequately seen. The dura was opened. Brain, along 
with the left olfactory nerve, was herniated out through 
a small defect in the forward part of the left side of the 
cribriform plate. The protrusion was divided with dia- 
thermy and the extracranial part removed with pituitary 
forceps. The dural defect was repaired with temporalis 
fascia. The right side of the cribriform plate was 
examined and seen to be intact. 

Histological examination of the hernia showed that it 
was composed of grey and white matter with some 
gliosis. 

PROGRESS.—The child made a rapid recovery and was 
discharged from hospital on Dec. 24 free of symptoms. 
He was seen at follow-up on Aug. 25, 1955. No 
abnormalities were found. 

Comment.—aA preliminary account of the case has 
been given before any active neurosurgical treatment was 
done (Macdonald, 1953). My statement that this could 
have been a glial ectopia cannot be sustained. The 
original material contained nerve-cells and fibres, and 
an encephalocele is the only possible diagnosis. It 
would have been far better to have done the intracranial 
operation when the child was first referred. It was 
fortunate that meningitis did not develop. 


Case 2.—(NS §276). <A boy of 2} years was admitted 
to the neurosurgical unit on July 17, 1955. 

History.—After birth it was apparent that there was 
a lump about 3 cm. in diameter between the bridge of 
the nose and the medial canthus of the left eye. This 
was removed at an external operation 3 weeks later. 
Histological examination of the mass showed that it was 
made up of brain tissue. 

At the age of 18 months he became comatose and was 
successfully treated for meningitis. There were then 
recurrent bouts of inflammation around the left eye. 
June, 1955, another attack of meningitis was overcome. 
The skull was radiographed and a skull defect seen in 
the left frontal area. He was referred for neurosurgical 
advice. 

On EXAMINATION.—There was a broad flat bridge 
to the nose with an oblique scar on the left side (Fig. 
39). The medial canthus of the left eye was distorted 
and protuberant. This part could be invaginated in 
towards the nose. There was marked epiphora. The 
child was mentally normal for his age. Radiographs 
showed a defect in the skull to the left of nasion. A 
lumbar encephalogram showed that there was a slight 
shift of the lateral ventricles to the right side (Fig. 40). 
The left temporal horn was dilated and cut off. 

AT OPERATION (R. G. R.).—On July 27, 1955, after 
the head had been shaved, it was seen that there was a 
slight bulge of the left temporal region. A coronal skin- 
flap was raised and a left frontal bone-flap was elevated. 
The dura was bluer than normal and it was opened. 
The anterior part of the left temporal lobe was absent 
and the insula without opercula. The lateral part of 
the left frontal lobe was absent, so that this part of the 
anterior fossa contained cerebrospinal fluid (Fig. 41). 
The gyral pattern was normal. The free edge of the 
tentorium, the internal carotid artery, and the middle 
cerebral artery were visible without brain retraction. 
There was arachnoid beneath the dura and a further 
layer of arachnoid over the brain. The dura was 
closed. 

The dura was stripped up from the orbital plate. 
The hernia through the skull defect was found at the 
place of the presumptive frontal sinus. The brain was 
amputated at the defect. The protrusion, of which part 
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went into the nasal cavity, was extracted. The dug. 
defect was repaired with pericranium. The bone defeg 
was filled in with a piece of the outer table of the sky 
that had its pericranium attached. The graft was helj 
in place by sutures that passed through the pericraniyn, 
The bone-flap was wired back into place. 

PRroGRESS.—The child made a good recovery and wx 
discharged from hospital on Aug. 6. There had beg 
regression of the swelling at the medial border of th 
eye. There was no rhinorrhea. 

He was seen at follow-up on Dec. §, 1955. Th 
region about the medial canthus of the left eye was fim 
and there was little swelling. It was considered that, 
dacrocystorhinotomy would have to be done later fy 
the epiphora. 

Comment.—This case has been reported elsewher 
from a different point of view (Robinson, 1956). This 
brain defect is of a similar type to others previous) 
described (Robinson, 1955). The association of th 
encephalocele with this type of cerebral agenesis woul 
appear unique. 
























TERMINOLOGY 


There is considerable confusion in the literatur 
over anterior encephaloceles and nasal gliomas. Ay 
encephalocele contains brain and the covering men- 
branes, wholly or in part, except that glia does no 
exist alone. Glia without any other nervous tissua 
may be present in the nasal area. This glial tissu 
may occur with a skull defect but without any cere- 
bral connexions; in other instances the skull is 
intact (Black and Smith, 1950; Dawson and Mui, 
1955). Many cases, whose pathological nature is Brhin< 
not always made clear, are reported, often in th k 
rhinological literature, as nasal gliomas. The use of Bis ys 
the term nasal glioma cannot be supported for 
encephaloceles. Glioma is not a happy description 
for a glial mass in the nasal area as there is no 
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evidence that it behaves like a cerebral glioma (Black B doin 
and Smith, 1950). As the glia is abnormally placed Batter 
it is better to call the lesion a glial ectopia. Extensive Bin ti 
microscopical examination is necessary before the , 
correct nosological entity can be assigned as nerve- Bfron 
cells and fibres may be difficult to find. If it could Bmar 
be shown that nerve-cells with glia were present in Byein 


the nasal area without any cranial defect, then it 
would be better to consider the lesion as teratoma- Figs. 
tous. it c 
ecto 
DIAGNOSIS fron 
Sincipital Encephalocele.—This presents as 4 fect 
midline frontal or paranasal mass at birth. Those Bsinc 
around the nose are never median in location. The 
paranasal mass may be large and include the lower Badu 
part of the forehead. It is rare for the orbit to be Bwit 
involved (Edgerton, 1952). The encephalocele is §pol 
usually covered with good skin. The mass may be Fflan 
fluid or contain the more solid parts of the nervous fTh 
system. The tension of the lesion is increased by fout 
crying and the skull defect may be palpable. A fchi 
large extrusion of the intracranial contents may Page 
exist through a small skull defect and under these Ff inf 
circumstances the intracranial pulsation may be fan 
transmitted poorly. Hypertelorism is common fbe 
(Fenger, 1895). Radiographs of the skull will show fot 
the place and size of the skull defect. 
Of the other tumours that may appear on the f be 
forehead and nose in neonatal life, the glial ectopia th 
is the one most likely to cause confusion. [The }m: 
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opia is firm and elastic and there is no pulsation 
mn crying or straining. A skull defect is an in- 
onstant feature. On the whole the ectopias are 
It may be 
ad to make the differentiation when there is a 
ull defect and ultimate proof may depend upon 
urgery and the microscopical examination of the 
specimen. 

Less common paranasal tumours are dermoids 
nd sinus pericranii and angioma. Dermoids may 
appear at the root of the nose and are midline. They 
ure cystic and fixed to the deeper structures. The 

derlying bone may be indented, but there is no 
skull defect. The sinus pericranii and angioma is 
, medial forehead lesion which is blue or purple. 
It is a soft, superficial mass which can be readily 
ompressed. The mass expands when the intra- 
cranial venous pressure is raised. A small skull 
defect is present. 

Basal Encephalocele.—This occurs as an intra- 
nasal mass and it may be so large as to extrude from 
the nostril. Such nasal obstruction interferes with 
sucking in infants as a breath cannot be taken without 
letting go of the nipple. A nasal discharge is com- 
mon and usually due to cerebrospinal fluid rhinor- 
thea. Hypertelorism is present. Their external 
appearance is similar to the inflammatory polyps of 
later life. Most cases present in infancy or early 
childhood but an occasional patient manages to sur- 
vive into adult life even with cerebrospinal fluid 
thinorrheea (Fenger, 1895). 

Radiographs of the skull should be taken, but it 
is usually impossible in infants to take the special 
projections that would show a defect of the anterior 
fossa. Luyendijk (1955) suggests that tomographs 
might show the skull defect and these are worth 
doing even if it means sedating the infant. He calls 
attention to the asymmetry of the cribriform plate 
in these cases. 

The conditions that have to be distinguished 
from encephaloceles are glial ectopias and inflam- 
matory nasal polyps. Compression of the jugular 
veins will cause an encephalocele to pulsate and no 
change will occur with an ectopia (Cassidy and Wahl, 
1954). This test is only useful when positive. If 
it can be shown that the skull’is intact then an 
ectopia is the likely diagnosis. It is not apparent 
from the literature whether an intranasal glial 
ectopia can be combined with a skull defect as in the 
sincipital lesions. 

Nasal polyps are common in adolescence and in 
adults. Many encephaloceles have been removed 
with a nasal snare on the supposition that they were 
polyps and the results have been deplorable. In- 
flammatory polyps are very rare in childhood. 
Thomson and Negus (1937) quote figures to say that 
out of 10,000 cases of nasal polyps, 6 cases were in 
children, of whom the youngest was 6} years of 
age. These polyps must be of extreme rarity in 
infancy and early childhood. We consider that 
a2 intranasal mass at this period of life should 
be considered to be an encephalocele until proved 
otherv ise. 

It night be thought that a limited biopsy would 
be of assistance in making the diagnosis. This has 
the o jection that the cerebrospinal fluid pathway 
may | > opened up and meningitis follow even in the 


presence of antibiotics. Further, the biopsy may 
be inconclusive as Luyendijk (1955) had a case 
where a nasal biopsy only showed non-specific 
granulation tissue. This was later proved to be 
an encephalocele. The differentiation between an 


encephalocele and a glial ectopia may only be 
resolved by intracranial operation. 


TREATMENT 


The basic principles of treatment consist in 
removing the encephalocele and restoring the 
covering tissues to as near a normal state as possible. 
Cranium bifidum is often associated with other 
malformations of the brain and viscera. These 
anomalies must be taken into account before any 
surgical treatment is done. The infant should be 
given the chance to thrive and it should be kept on 
the breast. Air encephalograms are advisable and 
these will exclude most other intracranial mal- 
formations, and in particular hydrocephalus. Sur- 
gery may well be delayed until at least a month after 
birth without detriment to the infant. We prefer 
general anesthesia for these operations and a 
generous use of intravenous blood is essential. 

Sincipital Encephalocele-—There are two modes 
of approach. The operation can be done externally 
or intracranially. Whichever method is used the 
exposure must be adequate to remove the lesion, 
close the dura mater, and obliterate the skull defect. 
Where the encephalocele extensively involves the 
nose an external operation has advantages (Edgerton, 
1952). Most neurosurgeons prefer the intracranial 
method as good definition of the defect is given and 
adequate repair easy to do. 

A coronal skin-flap is an excellent cosmetic 
incision. A small lesion can be directly repaired. 
A large mass or one that extends into the nose or 
orbit needs a bone-flap. Whether the encephalocele 
can be treated solely by an extradural approach 
depends on the size and extent of the lesion. There 
should be no hesitation in opening the dura and 
often the combined approach will give the best 
results. The encephalocele is cut off at its neck 
and the dura sutured. Large defects require dural 
grafting and the pericranium or fascia lata may be 
used. The extracranial contents of the sac are 
removed as far as possible. The skull defect is 
repaired with bone. This may be obtained from 
the outer table of the skull, and the inclusion of the 
pericranium is helpful for fixing the graft. There 
is no objection to getting bone autografts from other 
sites or using homographs from the bone bank. 
Tantalum plate or mesh is not satisfactory in this 
area (Edgerton, 1952). 

The extracranial part of the encephalocele may 
be too large for intracranial removal. The external 
mass can be excised after the scalp has been sutured, 
or left to another session. 

Sometimes the operation may begin as an external 
one and the defect found too extensive for local 
repair. The wound should be closed and the intra- 
cranial approach used another day. The surgeon 
may be attempting to remove a sincipital glial 
ectopia and find that in fact he is dealing with an 
encephalocele. If this cannot be properly treated, 
the wound is closed and the other method used 
later. Even when a glial ectopia is removed the 
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bony defect should be repaired (Dawson and Muir, 
1955). 

Basal Encephalocele.—In the past the results of 
treating basal encephaloceles have been bad even 
when cases with other anomalies or non-operative 
meningitis are excluded. Thus, 13 patients had 
their tumours removed and 6 died of meningitis 
(Walker, Moore, and Simpson, 1952). There was 
considerable morbidity among the survivors. This 
was because the operations were done endonasally. 
This approach cannot be condemned too strongly. 
There is only one satisfactory exposure of the lesion 
and that is intracranial. 

Tracheotomy is the only solution when the 
encephalocele is so large as to interfere with sucking 
and breathing in neonatal life (Walker and others, 
1952). The intracranial surgery can be done at 
leisure. A third operation will be needed to remove 
the nasal mass before the tracheotomy is allowed to 
close. 

Coronal skin- and bone-flaps are used as both sides 
of the cribriform plate should be inspected. The 
rest of the operation is carried out intradurally. 
The brain hernia is amputated flush with the skull. 
The intranasal contents can be extracted if small, 
but if large or grossly infected a secondary nasal 
operation is done at another stage. The dural 
defect is closed and grafting may be necessary. It 
does not appear to be so important to close the skull 
gap as in sincipital cases (Walker and others, 19§2 ; 
Ingraham and Matson, 1954; Luyendijk, 1955). 
This is because the skull defect in the basal encepha- 
loceles is much smaller than in sincipital lesions. 
However, any large basal skull defect should be 
grafted. 

Several illustrations in the literature (Walker and 
others, 1952; Ingraham and Matson, 1954) show 
misleading views of the anterior fossa in infants. 
They indicate that it is flat up to the falx. Actually 
there is a median groove which is bisected by the 
falx. This may make the manipulation of small 
instruments awkward when it comes to suturing the 
dura. We wondered if this median hollow was 
peculiar to these cases, but observations of autopsies 
on infants indicate that it is a normal finding. Later 
in life the depression becomes filled out by the para- 
nasal air sinuses. 

Occasionally an intracranial operation will be 
done needlessly because the presumed encephalocele 
is in fact a glial ectopia. Kahn (1955) reported such 
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acase. This is a risk that will have to be ta.en, y 
clinical differentiation may be impossible Th& 
perils of removing an encephalocele are consicierabj: 
while the hazards of inspecting a normal cribriforp 
plate are negligible. 


SUMMARY 


1. Two cases of anterior encephalocele are de. 
cribed which give rise to difficulties in management, 


2. The diagnosis is considered and in particuly §T#® 
the differentiation from a glial ectopia. secre’ 
3. The treatment is described and the advantage startl 
of the intracranial approach are stressed. = 
pai 
My thanks are due to Dr. J. G. Macdonald fo, ff" ® 
referring Case 1 and to Dr. T. Morton for Case 2B wth 
I am grateful to Professor E. D’Ath, Dr. N. Rg Euro 


Prentice, Dr. D. T. Stewart, and Dr. R. Rodda fx D. 
tne r 





pathological reports. Dr. A. C. Begg was respon- 
sible for the radiographs and the photography waj "4: 
done by Mrs. D. Lemmen. The expenses of thi f° 
publication have been met by a grant from thf !°° 
Medical Research Council of New Zealand. “ 
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“ 7 CARCINOMA OF THE ADRENAL CORTEX 
ciel WITHOUT ENDOCRINE EFFECTS 
ibriform 


By K. F. WOOD, F. LEES,* ann F. D. ROSENTHAL 


THE ROYAL INFIRMARY, SHEFFIELD 


are des. INTRODUCTION INVESTIGATIONS.— A complete blood-count and 
ement, ‘ ‘ marrow smear showed no abnormality, blood-culture 
articular fm THE malignant tumours of the adrenal cortex which showed no growth, and serum agglutinations for Salmon- 
secrete hormones are well recognized because of the ¢//q and Brucella infections were negative. The urine 
vantages startling physical changes that may be produced in was sterile and contained no abnormal constituents. 
the body. Very little attention, however, has been Radiography of the chest showed no abnormality. E.S.R. 
paid to carcinomata of the adrenal cortex which have _ was persistently elevated (30 40 mm./hr.). An excretory 
nald fo 20 apparent endocrine secretion and only 27 well 
Case 1p authenticated cases have been published in_ the 
—N, REuropean and American literature since 1923 (Table 
dda for /). No statistics have been published concerning 
respon. the relative incidence of these non-hormonal tumours 
shy wa fg and Abrams, Spiro, and Goldstein (1953) found only 
of thi (WO primary neoplasms of the adrenal cortex among 
om th 1000 consecutive autopsies performed on patients 
dying of malignant disease. 
This paper is concerned with non-hormonal 
adrenocortical carcinomata. It is based on our 
experience of 8 patients (Table IJ); case reports 





Neural published within the past 34 years are also reviewed. 
Surgica We have been impressed by the constancy of certain 
ch. Oto- 
Brit, } 
Ophthal- 
2, 1327 
Neuro- 
Id, Ill. 
ery (ed 
Thomas FiG. 43.—Case 1. Photomicrograph of tumour. (x 88.) 
urogram showed a downward depression of the upper 
. calices of the left kidney. 
of New A laparotomy was performed because the patient 
: looked ill and had a persistent fever, a palpable spleen, 
ar, Now and an abnormal excretory urogram. Pre-operatively a 
F FIG. 42.—Case 1. Naked eye appearance of operation hypernephroma was considered as a possible diagnosis. 
yeases | specimen. (Xx f) At laparotomy a large encapsulated tumour of the left 
i , i adrenal gland was found pushing the spleen forward. It 
(19§2), clinical features which are frequently similar to, but was removed. The patient made an uninterrupted 


distinguishable from, those associated with a chronic recovery, his temperature becoming normal on the sixth 
low grade renal infection. Previous writers have post-operative day. Six weeks after discharge he re- 
not emphasized this syndrome, a wider recognition turned to work as an accountant, and 9 months later he 


of which may lead to earlier diagnosis and treatment. WS Clinically free from metastases. 
y gn PATHOLOGICAL REPORT (Dr. O. G. Dodge).— 


CASE REPORTS Naked-eye (Fig. 42).—The specimen was a roughly 
spherical mass, 8-5 cm. diameter, weighing 439 g. 
Slicing showed it to consist of several large masses of 
tumour, measuring up to 4 cm. diameter ; most of these 
were firm, and bright yellow in colour, with areas of 
hemorrhage. Others appeared to be necrotic, and were 
soft and cream-coloured. The tumour masses were 
divided by broad bands of greyish fibrous tissue, and the 
whole mass had a thin, but apparently complete fibrous 
capsule. 

Histology (Fig. 43).—Carcinoma of adrenal cortex. 
The tumour masses were made up of sheets and columns 
of large polygonal cells; the nuclei were central and 
‘ nurchill Travelling Scholar at Bispebjerg Hospital, vesicular, with prominent nucleoli; the cytoplasm was 
Cop: :hagen, Denmark. finely granular in most cells, though in some it appeared 


_ Case 1.—A 34-year-old man was admitted to hospital 
in August, 1955, with a 9-months’ history of recurrent 
febrile attacks, each being accompanied by discomfort 
beneath the left costal margin followed by shivering, 
headache, and profuse sweating. Each attack lasted 
about one week and between them his only complaint 
was © lassitude. On physical examination the tip of the 
splee’ was palpable and he was found to have a persistent 
even! ig temperature of 37:2°C., which intermittently 
spike to 38-4° C. 
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as if dissolved out. The cells were, on the whole, Case 2.—A 63-year-old man was seen as 
uniform, though occasional multinucleate tumour giant patient in March, 1952, with a month’s history of paip 
cells were present ; mitoses were infrequent. In many in the left hypochondrium, anorexia, and loss of | kg, jy 
places, parallel columns of tumour cells were divided by weight. A doubtful tumour was felt below 
narrow trabecule of delicate fibrous tissue, an arrange- costal margin and an excretory urogram showed dowp. 
ment resembling that seen in the zona fasciculata of the ward displacement of the left kidney suggesting a 
normal adrenal cortex. There were small areas of adrenal tumour. Unfortunately this finding was ignore 
necrosis. The fibrous trabeculation of the tumour, and because when next seen the patient was symptom-fre 
its encapsulation, indicated the slow rate of growth of and no tumour could be felt. 
this well-differentiated adrenal cortical carcinoma. admitted to hospital because of repeated attacks g 


Table I.—SUMMARY OF THE FIRST DESCRIBED CASE AND OF THE 27 CASES REPORTED SINCE 1923 


MEANS OF 
DIAGNOSIS 


Two months later he wa 








Nn out. 


1e left 
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Rolleston and 1898 50 M. Dew Pre-mortal L. loin. Worse on + 
Marks 100° F. lying down 
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° I.V.P. and Necrosis 
operation 
Hirsch-Hoffmann | 1928 71 F. L. Presented as vaginal secondary. Primary found at P.M. 

Culver and 1934 36 F. i. Mass + oper- | Necrosis and 
Davison ation haemorrhage 
Roux-Berger and | 1934 56 F. i. Swinging Loin. Worse lying + I.V.P. Necrosis and 
others 38°-39° C. on it Aortography haemorrhage 

Operation 
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operation 
P.M. 
I.V.P., peri- 
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operation 


Operation 


McGavack P.M. Necrosis and 
haemorrhage 
F R. Intermittent | Loin —ve I.V.P., Necrosis 
P.M. 
Loeb 1941 48 F. R. ° I.V.P. and Necrosis 
operation 
Cahill and others 1942 38 F. & Intermittent Mass, I.V.P., | Necrosis 





Necrosis 





Aberrant 
adrenal 
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laparotomy hemorrhage 
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SUMMARY OF 


Table 11.—A 
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lassitude, anorexia, and aching discomfort in the left 
hypochondrium aggravated by standing, each attack 
lasting about one week. His temperature was 37°2° C. 
and a large mass was felt in the left hypochondrium. At 
laparotomy a large tumour found lying above but not 
attached to the upper pole of the left kidney was removed. 
He made a satisfactory recovery and was afebrile on dis- 
charge. He remained well for 28 months, but was re- 
admitted in November, 1954, with abdominal pain of 6 
weeks’ duration. Examination revealed a mobile supra- 
pubic tumour. His temperature was 37°4° C. Although 
a radiograph of the chest showed metastases, the abdomen 
was explored in an attempt to relieve his pain and a 
solitary metastatic tumour was removed from the 
HOLOGY omentum. This alleviated his pain and although his 
recovery was uneventful, his temperature on discharge 
was 37°2° C. 

He returned to work as a fuel technologist, but in 
November, 1955, he again complained of lower abdominal 
pain and examination revealed widespread pelvic metas- 
tases. A palliative course of radiotherapy was given, but 
he died some weeks later. 

PATHOLOGICAL REPorRT (Dr. E. M. Ward).— 


SURVIVAL 
later 


Well 9 mth. 
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TUMOUR 
Spleen 





Hb 
PER CENT 





OSIS 


‘TREATMENT 
Excision 
Excision 
Excision 
radio- 
therapy 





Excision 
11,000 | Biopsy and 
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W.B.C 
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orrhage Primary Tumour (Fig. 44).—The specimen was a 
nie ; roughly spherical encapsulated tumour 16 cm. in diameter, 
sis and % 2 w ba th rf: i ll d tli S 

orthage = | 36 e cut surface presenting yellow-red mottling. Some 


areas were necrotic, other areas were firmer and of 
gelatinous character. 

The tumour cells were large polyhedral cells which 
were deeply eosinophilic with a foamy cytoplasm. The 
average nucleus was small and slightly reticular, a few 
were pyknotic, and others were quite large and almost 
filled the cell. Mitotic figures were scanty, but an 
occasional bi-nucleated cell was present. Thin-walled 
blood-vessels were abundant. Small petechial hemor- 
rhages were scattered throughout the tumour. The 
degree of pleomorphism of the cells of the tumour 
indicated that this was a malignant tumour and should 
be classified as an adrenal cortical carcinoma. 

Metastatic Tumour (Fig. 45).—The specimen mea- 
sured 19 cm. x 15 cm. and was lobulated. On section 
it was found to be soft, yellowish-white in colour, con- 
taining several hemorrhages. This tumour had a very 
similar appearance to that previously described except that 
there was considerably more pleomorphism and larger 
areas of necrosis. 
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Case 3.—A 43-year-old man was admitted to hospital 
in September, 1953, with lassitude, anorexia, loss of 
weight, and low back pain. Examination was entirely 
negative, and the only positive findings were a macrocytic 
normochromic anemia (Hb 8-4 g. per cent), an E.S.R. 
of 40 mm./hr., and a persistent evening pyrexia of 37°8° C. 
Because of the patient’s indigent circumstances his 
anzmia was thought to be nutritional in origin and he 
was discharged to be treated as an out-patient. His 
condition slowly deteriorated ; he lost weight, his back 
pain increased, and pain also developed in the left iliac 
fossa. When he was re-admitted in April, 1954, the 
presence of a tumour beneath the left costal margin was 
suspected, but a barium meal, radiograph of the chest, 
and an excretory urogram were all normal. At lapar- 
otomy a mass found at the upper pole of the left kidney 
was removed en bloc with the spleen, kidney, and its 
vessels. He made a satisfactory recovery and became 
afebrile, his anorexia, malaise, and lassitude disappear- 
ing. He was given a palliative course of radiotherapy 
to the left renal area as an out-patient, but he died 
3 months later at home with presumed pulmonary 
metastases. 

PATHOLOGICAL REPporRT (Dr. L. C. D. Hermitte).— 
The tumour at the upper pole of the left kidney was not 
arising from renal tissue (Fig. 46). On microscopy the 
kidney was seen to be invaded by carcinoma cells from a 
tumour around its upper pole. The cells of this tumour 
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were large and epithelial in type with prominent nuclei 
and nucleoli showing mitoses. A large number of giant 
cells were present. In many areas the tumour cells were 
growing in solid sheets, and in others interconnecting 
columns of cells were suggestive of the zona reticularis 





FiG. 44.—Case 2. Photomicrograph of primary tumour. 
(x 88.) 
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Fic. 46.—Case 3. Naked eye appearance of operation 
specimen showing tumour invading kidney. 


of the adrenal cortex. Extensive areas of necrosis were 
present, and tumour cells were seen within the lumen of 
an artery. The appearances were consistent with an 
adenocarcinoma of the adrenal cortex (Fig. 47). 
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Case 4.—A 54-year-old man was admitted to h: spital 
in May, 1951, with increasing abdominal distens:»n of 
7 months’ duration. There was a large, smooth, mobile 
mass in the right loin separate from the liver whic) was 
palpable 4 finger-breadths below the costal margin. No 





FIG. 45.—Case 2. Photomicrograph of metastatic tumour. 
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FiG. 47.—Case 3. 


Photomicrograph of tumour. ( 


88.) 


excretory urogram was performed, but a plain film of the 
abdomen showed downward displacement of the right 
kidney shadow; radiograph of the chest was normal. 
He had a persistent evening pyrexia of 37°6°C. At 
operation a large, vascular, friable tumour was separated 
from the upper pole of the right kidney and removed. 
Post-operatively he became hypotensive, and notw th- 
standing attempts at resuscitation he died 42 hours letet. 
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Post-mortem examination showed the liver to be full of 
metastatic growth. The left adrenal was normal. 
PATHOLOGICAL REPporT (Dr. L. C. D. Hermitte) (Fig. 
48).—The tumour measured 20 x I7 x 10 cm. and 
weighed 1800 g. On cut section it had a yellowish-red 
surface with areas of hemorrhage and necrosis. Micro- 
sopically there was marked pleomorphism and the 
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Photomicrograph of tumour. ( * 


Fic. 48.—Case 4. 


arrangement of the cells resembled the zona fasciculata 
of the adrenal cortex. The cells varied in size, and many 
of them were large with monstrous deep stained nuclei. 
There were areas of necrosis and hemorrhage. It was 
an adenocarcinoma of the adrenal cortex. 


Case §.—A 45-year-old man was admitted to hospital 
in June, 1954, with a 3 months’ history of increasing 
epigastric pain. Examination revealed a large fixed hard 
mass in the left loin. A barium meal showed a posterior 
extragastric mass bulging forward into the body and 
fundus of the stomach and an excretory urogram revealed 
a downward displaced but normal left kidney. ~Tempera- 
ture 37:2°C.; E.S.R. 85 mm./hr,; W.B.C. 11,000 per 
c.mm. 

At operation a large hard irremovable tumour was 
found lying above the left kidney in the retroperitoneal 
tissues and medially enveloping the aorta, which on biopsy 
was shown to be an anaplastic carcinoma of the adrenal 
cortex containing areas of necrosis and haemorrhage. 
Notwithstanding palliative post-operative radio-therapy 
the patient deteriorated and ran a persistent undulating 
fever of 38° C. and died 2 months later. Autopsy con- 
firmed the presence of a very large carcinoma of the 
left adrenal gland with metastases in the lungs and the 
opposite adrenal gland, and there was no evidence of 
infection anywhere in the body. The diagnosis was 
confirmed on histological examination. 


_ Case 6.—A 69-year-old man was admitted to hospital 
in October, 1952, with 1 month’s history of left sub- 


cosial pain, fatigue, and weight-loss. Physical examina- 
tion was negative. Temperature 37°6°C.;  E.S.R. 
43 mm./hr. Barium meal, enema, and excretory uro- 


gran were all negative. No diagnosis was made. The 
pat ent was re-admitted 3 months later as an emergency 
wit . dyspnoea, fatigue, dizziness, and sweating. He was 
the ught to have had a coronary thrombosis and for 8 days 
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until his death he received anticoagulants and penicillin, 
without, however, affecting an associated persistent 


pyrexia which during this period fluctuated between 
38°3° C. and 38°6° C. 

Autopsy revealed a large tumour above but extending 
into the left kidney. Histologically it was a poorly 
differentiated carcinoma of the adrenal cortex, showing 
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Fig. 49.— Case 8. 


Photomicrograph of tumour showing 
pleomorphism and giant cells. (» 


400.) 


areas of necrosis: its cellular arrangement resembled the 
zona glomerulosa. A solitary metastasis was found in 
an aortic node but there was no evidence of spread else- 
where. The right adrenal was normal. No evidence 
was found of coronary thrombosis, or of pneumonia, or 
of any other inflammatory lesion. 


Case 7.—A §§5-year-old woman was first seen in 
February, 1954, complaining of severe left loin pain 
radiating into the left iliac fossa. The pain was accom- 
panied by an intermittent fever (38° C.-38-4° C.), nausea, 
malaise, and a recent weight loss of 6 kg. Examination 
revealed only deep tenderness in the left iliac fossa. 

INVESTIGATIONS.—Hzmoglobin 68 per cent; E.S.R. 
104 mm./hr. Urine examination, radiograph of the 
chest, and excretory urogram were normal. Retrograde 
pyelography showed a doubtful deformity of the lower 
calices of the left kidney. 

The patient was seen 1 month later still complaining 
of the same pain and it was considered to be of renal 
origin. She continued to have intermittent bouts of 
fever (38° C.) for 2-5 days at a time which were associated 
with nausea and malaise. In spite of empirical treat- 
ment for a supposed urinary infection her symptoms 
persisted for a further 3 months, her temperature occasion- 
ally spiking to 38-77 C. The E.S.R. remained high and 
the total white count was 21,000. per c.mm. 

In June, 1954, she was re-admitted as the spleen had 
become palpable. Laparotomy revealed an enormous 
tumour in the left loin pushing the spleen forward, but 
removal was impossible and biopsy showed it to be a 
carcinoma of the adrenal cortex. 

The patient lived for 6 weeks after this operation, her 
temperature rising to 39° C. for one week before death. 

Autopsy showed the tumour to be necrotic; it was 
distinct from the left adrenal gland and the left kidney, 
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but had penetrated the stomach wall. Histologically it 
resembled the zona fasciculata, and many multinucleate 
giant cells were present ; it was considered to be a carci- 
noma of aberrant adrenal cortical tissue. 


Case 8.—A 72-year-old man was admitted to hospital 
in December, 1950, with a 6 weeks’ history of intermittent 
attacks of pain in the left sub-costal region. Radiograph 
of the chest showed an opacity in the left lower lobe with 
a small effusion. Although no malignant cells were 
found in this fluid and bronchoscopy was negative he was 
considered to have a primary carcinoma of the bronchus, 
and received a course of radiotherapy. 

Six months later in June, 1951, a small tumour was 
excised from the left upper alveolus which was reported 
to be an atypical sarcoma. Radiography of the chest 
showed the intrathoracic tumour to have increased in 
size. 

In September, 1951, the patient was re-admitted with 
left subcostal pain, anemia, and loss of weight. His 
temperature was 38:2°C. He died one week later. 

At autopsy a small left suprarenal tumour was found 
together with a solitary tumour in the lower lobe of the 
left lung. Histologically the adrenal tumour was a highly 
anaplastic carcinoma of the adrenal cortex containing 
many areas of necrosis and hemorrhage (Fig. 49). The 
tumour mass in the lung was of similar histological 
appearance, but some areas looked sarcomatous on 
account of the close connexion of the cells and the con- 
nective tissue fibrils. This was the appearance seen in 
the previously excised tumour of the alveolus. 


DISCUSSION 


Ewing (1942) considered that malignant tumours 
of the adrenal cortex grew rapidly and soon penetrated 
the capsule of the gland to involve the kidney and 
spleen, metastasizing early to the liver, lungs, and the 
other adrenal. The large areas of necrosis and 
hemorrhage, which commonly were present, he con- 
sidered further evidence of rapid growth. Our 
own findings confirm the frequency of areas of 
necrosis and hemorrhage in these tumours, but the 
appearances in Case 1, where the carcinoma was still 
encapsulated after symptoms had been present for 
9 months, suggest that late diagnosis rather than 
rapid growth may sometimes be responsible for the 
frequent presence of local and distant metastases. 

The histological appearances of non-endocrine 
and endocrine-producing adrenocortical tumours 
appear to be similar, and a high degree of differentia- 
tion does not necessarily indicate a functioning 
tumour. We have been unable to confirm the 
suggestion of Cahill, Melicow, and Darby (1942) 
that the non-endocrine type of growth resembled 
the zona fasciculata and the endocrine type the zona 
reticulata. In the more anaplastic tumours no 
distinguishable pattern could be recognized and the 
more differentiated tumours resembled any of the 
three cortical zones. Ewing believed that adreno- 
cortical carcinomata could be classified into malignant 
adenomata and fully developed carcinomata. This 
division recognizes that adrenocortical carcinomata 
may arise either directly from the cortex or from a 
pre-existing cortical adenoma, but histological differ- 
entiation between these two groups is not possible 
(Willis, 1953). 

Trémoliéres, Tardieu, Carteaud, and Normand 
(1930), and Howze (1943) have reported cases of 
bilateral primary adrenal carcinomata, but as 27 
per cent of all patients dying with malignant disease 











have bilateral metastatic involvement of the ac -ena\ 
(Abrams and others, 1953), these reports must be 
considered with reserve. In the case of Trémoliére 
and others it is not unlikely that the adrenal tumour; 
were metastases from a bronchial carcinoma, but jp 
Howze’s case it seems possible that one of the 
adrenal growths was a metastasis from a primary 
tumour of the opposite side, as was the finding ip 
Case §. 

The average age at the time of diagnosis in oy 
patients was 54 years compared with an average age 
of 49 years for the previously published cases. The 
youngest patient was that of Stevens (1923) who 
was aged 17; Case 8, aged 72, was the oldest of the 
whole series. The incidence of the tumour wa; 
equally distributed between the two sexes, but in 2} 
of the 33 cases in which the site of origin was specific. 
ally mentioned, the growth was on the left side. 

Clinical Features.—Adrenal cortical carcino- 
mata without endocrine effects may present in one 
or more of the following ways. 

1. Pyrexia.—This was a specific feature in al] 
of our cases, and it was also reported in 11 of the 
previously recorded cases. The frequent association 
of pyrexia with malignant growths has long been 
recognized, and it has often been the result of 
secondary infection. In carcinoma of the kidney 
and in primary and secondary growths of the liver, 
pyrexia may occur in the absence of secondary 
infection, and this reaction has been attributed to 
the dissemination of products of tissue breakdown 
from necrotic areas of the tumour (Creevy, 1935). 
In adrenal cortical carcinoma, Cawadias (1946) 
observed the constant association of pyrexia with 
tumour necrosis, and Kiefer and Bronstein (1949) 
have described an infant with a hormone-producing 
adrenal cortical tumour in which the associated 
pyrexia failed to respond to prolonged courses of a 
number of antibiotics. In our own patients there 
was a constant association of the pyrexia with 
tumour necrosis, and in this respect Case 2 was of 
particular interest in that he became apyrexial when 
the primary tumour was removed, the pyrexia recur- 
ring when metastases developed. In our cases, as 
in those of Cawadias, the pyrexia was intermittent 
and the maximum range rarely exceeded 38° C. 

2. Pain.—Of all 35 patients, 23 complained of 
pain in the loin or hypochondrium, which was 
frequently not severe and was similar to pain of 
renal origin, with which it was confused at times. 
In Case 1 the episodes of pain and the pyrexial 
attacks coincided, suggesting that the pain was 
produced by necrosis and hemorrhage within the 
tumour. Pain may also be caused by the bulk of 
the tumour distorting and displacing the kidney 
(Griffiths, 1949), a mechanism which explains the 
positional aggravation of the pain in the cases of 
Rolleston and Marks (1898), of Roux-Berger, 
Naulleau, and Contiades (1934) and in Case 2. 

3. Fatigue Syndrome.—The non-specific syn- 
drome of weakness, malaise, sweating, weight loss, 
and anorexia is well recognized in the later stages of 
malignant disease, but in adrenal cortical carcinoma 
these symptoms often occur long before the tumour 
is clinically manifest. This combination of com- 
plaints has been called the fatigue syndrome by 
Getzoff (1951) and it frequently shows a coinciding 
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periodicity with the fever. The explanation of this 
isnot clear. It is possible that the fatigue syndrome 
is identical with the general malaise that accompanies 
any fever, or it could be an independent consequence 
of some change occurring within the tumour, the 
obvious one being the same process of degeneration 
which we have suggested as the cause of the pyrexia. 
This latter thesis is supported by McGavack (1940) 
and by Loeb (1941), who have described patients 
with necrotic adrenal carcinomata who, in the 
absence of pyrexia, suffered from the fatigue syn- 
drome. 

4. Tumour.—An abdominal mass was palpable 
in 11 cases of the whole series, i.e., 31 per cent of all 
cases. The palpation of a tumour does not neces- 
sarily indicate a poor prognosis, and in some of the 
patients who survived longest, a mass was palpable 
when they were first seen. 

When the carcinoma arises from the left adrenal 
itmay displace the spleen downwards and forwards 
causing it to become palpable below the left costal 
margin. This displacement may give rise to con- 
siderable diagnostic difficulties and prolonged medical 
investigations. It was first reported by Culver and 
Davison (1934) and occurred in our Cases 1 and 7. 

5. Distant Metastases.—Adrenal cortical carci- 
noma without endocrine effects may present with 
symptoms and signs unrelated to the primary growth, 
the existence of which may be unsuspected. Hirsch- 
Hoffmann (1928) described the case of a 71-year-old 
woman whose vaginal tumour was only at autopsy 
shown to be a secondary adrenal cortical carcinoma. 
In Case 8 the solitary metastasis in the lung was 
considered to be the primary growth prior to post- 
mortem examination. 

Special Investigations.— 

1. The E.S.R. was markedly raised in our 4 cases 
in which it was estimated, and we found it useful in 
confirming the presence of organic disease. 

2. A plain film of the abdomen and an excretory 
urogram are most helpful, as they may show down- 
ward displacement of the kidney or a compression 
deformity of the upper calices. Kaplan and Greene 
1948) found the excretory urogram to show signifi- 
cant abnormalities in 58 per cent of 50 cases with 
adrenal tumours; it was abnormal in 3 of our 6 
patients in whom it was performed. In Case 4 a 
plain film of the abdomen showed downward dis- 
placement of the kidney. 

3. Perirenal air insufflation may be useful in the 
differentiation of renal and adrenal tumours (Cahill, 
1941) and recently this technique has been extended 
by means of tomography (Wilhelm, 1954). We 
have no personal experience of these investigations 
which are not without danger and they were not 
carried out in our patients. 

4. Aortography may prove helpful, and recently 
Dos Santos (1956) has been able to demonstrate a 
large suprarenal tumour by this means. Jt was 
supplied by a large artery separate from the renal 
artery which arose directly from the aorta. The 
pre-operative diagnosis of an adrenal tumour was 
confirmed at operation. 

5 In the presence of a large tumour a barium 
meal and a barium enema may show displacement of 
the tomach or colon and will serve to exclude 
prim ry neoplasm of these organs. 
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Diagnosis.— 

1. Patients presenting with an Abdominal Mass.— 
The presence of a palpable tumour in the abdomen 
always calls for speedy investigation and even in the 
absence of a firm diagnosis, for laparotomy. There- 
fore diagnosis is not usually delayed. 

2. Patients presenting without an Abdominal Mass. 
—These patients are almost always admitted to 
medical wards as cases of pyrexia of undetermined 
origin, and in our 6 patients without a palpable mass, 
the average time to reach the diagnosis was almost 
5 months. The fatigue syndrome is, of course, 
non-specific and may be seen in other diseases ; the 
pain when present may not be severe and often is not 
mentioned by the patient. In these cases early 
diagnosis is only possible if adrenal cortical carcinoma 
without endocrine effects is constantly considered as 
a cause of pyrexia, malaise, and mild loin pain, and 
if in such cases a diagnostic laparotomy is carried 
out even in the absence of confirmatory investigations. 

Treatment.— 

These tumours are not radio-sensitive and their 
treatment is surgical extirpation (Portman, 1950). 

Malignant tumours of the adrenal gland behave 
in a similar fashion to hypernephromata, spreading 
primarily by local invasion and by the blood-stream, 
although at post-mortem examination metastases 
have been noted in the aortic glands. Surgery can, 
therefore, only be of limited value in the treatment 
of this condition and the most that can be achieved 
is the removal of the tumour and its local extensions. 

In the majority of reported cases the tumour 
alone has been removed, and it is possible that better 
results might be obtained if, even in the earliest 
cases, the tumour, kidney, and on the left side, the 
spleen were all removed en bloc. 

In the past, the approach to these tumours has 
been through either a paramedian or loin incision. 
To facilitate the extensive resection advocated above, 
a more suitable exposure can be obtained through 
an oblique thoraco-abdomiral incision in the line of 
the tenth rib, using only the abdominal part of that 
incision until the tumour’s operability has been 
assessed. Of all the 35 patients reviewed only 2 
survived 5 years (Nettrour, 1936; Cottler, 1948). 
It is possible that the poor prognosis may be improved 
by earlier diagnosis and more radical surgery. 


SUMMARY 


1. Eight cases of carcinoma of the adrenal cortex 
without endocrine effects are reported, and the 
important features of 27 other cases reported since 
1923 are reviewed. 

2. Histologically endocrine and non-endocrine 
tumours of the adrenal cortex appear to be similar. 
Necrosis and hemorrhage are constant findings. 

3. These tumours may present with a palpable 
mass, an intermittent low grade pyrexia, generalized 
malaise, fatigue, and loin pain which can be confused 
with pain of renal origin. As a palpable mass is only 
present in 31 per cent of such cases, the diagnosis of 
adrenocortical carcinoma without hormonal effects 
must always be considered when investigating a 
pyrexia of undetermined origin. 

4. The most useful investigation is an excretory 
urogram. Further assistance may be obtained from 
perirenal air insufflation and aortography. 
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5. The treatment of these tumours is radical 
surgical extirpation. 


We wish to thank the physicians and surgeons of 
the Royal Infirmary, Sheffield, Leicester Royal 
Infirmary, and the Bispebjerg Hospital, Copenhagen, 
for their kind permission to allow us to publish these 
cases, and Mr. R. Brook, medical photographer to 
the Royal Infirmary, Sheffield, for the photographs. 

Our thanks are due to Prosektor B. Vimtrup, of 
the Bispebjerg Hospital, Copenhagen, for access to 
his records of Cases 5, 6, 7 and 8, and also to Professor 
R. P. Jepson for his great help in the preparation of 
this paper. 
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FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF LIVERPOOL den 

AN interesting but comparatively rare syndrome of 3. A strong familial tendency is present in most «fte1 
familial polyposis of the gastro-intestinal tract, cases. It follows the Mendelian law as a simple = 
associated with pigmentation of the skin and buccal dominant, with an occasional skip in some series. a 
mucosa was first described by Peutz (1921). Jeghers, However, sporadic cases do occur. spor 
McKusick, and Katz (1949) reviewed the literature, 4. The syndrome is especially common 11f ,,,. 
and further elaborated and established the syndrome, patients of dark complexion. There appears to bef of 
adding 10 of their own cases. Since then, reports no racial or sex difference in incidence. beer 
of the same condition have appeared from time to 
time in the literature. There are now altogether CASE REPORT BTOK 


33 proven cases and several probable cases recorded. 
Another case is reported here. 

The syndrome as observed by Jeghers and others 
has the following features :— 

1. Pigmentation appears from birth or early 
childhood on the lips, buccal mucosa, and skin of 
face and digits. The pigmentation is due to 
deposition of the melanin pigment in vertical bands 
in the epidermis. The pigmentation of the skin 


tends to fade and disappear as the patient grows 
older. 

2. Multiple polyposis develops in the gastro- 
intestinal tract, being especially common in the 
jejunum. Polypi occurring in the stomach and in 
the large intestine simultaneously are not uncommon. 





A boy, D. C. M., aged 15, was admitted to the Profes-§ 51). 
sorial Surgical Unit in Liverpool Royal Infirmary of ade1 
Sept. 17, 1955, with the chief complaints of acut 
abdominal pain and vomiting for 6 hours. The bowel 
opened once at the onset of pain with a normal formed 
stool. Pain was experienced in the umbilical regio, 
continuous in character with periodic exacerbations, and 
was associated with attacks of vomiting of bile-stained 
fluid. 

In the past 3 years the patient had experienced fre- 
quent attacks of central abdominal pain attributed © 
flatulence. Bowel action had been normal. , 

Family history was not contributory although hi 
father had been admitted to the same Unit 7 months 
previously with abdominal pain of undetermined cause. 

Examination revealed a patient of dark comp’ cxi0l: 
slightly under-developed, pale looking, and in pall 
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"5, \WE There was prominent peri-oral pigmentation especially 
marked in the lower lip and in the labial mucosa (Fig. §0). 
The hair and irides were dark brown in colour. A mild 
degree of dehydration was observed clinically. The 
abdomen was not distended, but there was obvious full- 
ness of the left iliac fossa. There was no visible peris- 
talsis. There was tenderness, rebound tenderness, and 
muscle-guarding all over the abdomen, especially marked 
over the left iliac fossa. Because of muscle-guarding, 
the nature of the fullness in the left iliac fossa was not 
fully demonstrated. Bowel sounds were not exag- 
grated. Rectal examination revealed tenderness in both 
iliac fosse2. There was no blood or mucus on the gloved 
finger. 

A diagnosis of familial intestinal polyposis with intus- 
susception was made and the patient was operated on im- 
mediately after pre-operative preparation. The swelling 
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in the left iliac fossa was found to be a jejunojejunal 
intussusception involving about 2 feet of jejunum at the 
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Fic. 50.— Showing the peri-oral pigmentation. 
level of about 3 feet from the ligament of Treitz. It was 
easily reduced. The involved bowel was markedly 
edematous but viable. A polyp about I in. in diameter 
was felt at the head of intussusceptum, with a long 
pedicle and puckering of the bowel wall. It was removed 
by enterostomy and diathermy. Palpation revealed 
numerous polypi of various sizes scattered diffusely 
along the whole length of the small intestine. 

_ The convalescence was uneventful until one week 
after the operation, when another attack of abdominal 
colic and vomiting developed. Re-exploration of the 
abdomen revealed two larger polypi in the upper part of 
the jejunum causing intussusceptidns, which reduced 
spontaneously. These polypi were also excised. Post- 
operative convalescence was uneventful. Up to the time 
of report, 6 months after the second operation, there has 
been no recurrence of symptoms. 

Pathological sections of the polypi showed adenomatous 
growth of the jejunum with marked cellular activity (Fig. 
e Profes-§ 51). There was displacement of well-differentiated 
mary o§ adenomatous tissue into the stroma of the pedicle. A 
of acutt§ margin of normal mucous membrane around the pedicle, 
1 bowel however, suggested that removal had been complete. 
| formed Post-operative investigation of the gastro-intestinal tract 
1 region.§ by barium series and sigmoidoscopy revealed no definite 
ions, andg abnormal findings. 
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DISCUSSION 


Polyposis is a rare condition in the small intestine 
—only about 4-6 per cent of polyposis of the alimen- 
lary ract, according to Aitken and Brown (1948). 
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The syndrome of familial polyposis coli is a well- 
recoc uized one, but that of the small intestine is 
defin tely a separate entity, although both conditions 
may -oexist. 
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In this case there is no definite familial history 
traced, but the boy’s father’s symptoms are sugges- 
tive. As radiographic investigation of the small 
intestine is often inconclusive, other more elaborated 
examinations will be needed should he return with 
further symptoms. As pointed out by Jeghers and 
others, the pigmentation in the skin may disappear 





Fic. §1.—Section of the jejunal polypi showing the adeno- 
matous nature of the growth. 


as the patient ages. Recognition of pigmentation 
in the older members of the family often proves to 
be difficult unless complications develop. Un- 
fortunately, no post-mortem report of the patient’s 
grandfather, who died of malignant disease of the 
alimentary tract is obtainable for further reference. 
Thus, this may be either familial or a sporadic case. 

In most of the cases reported the polypi were 
found to be benign. But Peutz (1921), Foster (1944), 
and Jeghers and others (1949) independently reported 
cases of malignancy. It was pointed out by Jeghers 
and others that the condition is likely to be pre- 
cancerous. This particular case should therefore 
be considered as having malignant change. Since 
the pedicle removed was free from infiltration, no 
further radical excision was necessary. 

As the condition is always diffuse, involving the 
whole length of the gastro-intestinal tract, treatment 
should remain conservative. Active surgical inter- 
vention, such as excision of a polyp or resection of 
a segment of the bowel is indicated only during an 
acute episode such as intussusception. This, indeed, 
is the usual presenting symptom which brings the 
patient to the surgeon. 

This syndrome, as emphasized by Jeghers and 
others, and Wolff (1952), has important diagnostic 
significance, especially in patients with abdominal 
symptoms of obscure nature. 


SUMMARY 


A case of the rare but interesting syndrome first 
described by Peutz is reported. 

The syndrome consists of intestinal polyposis, 
involving most commonly the upper jejunum, and 
pigmentation in a peculiar peri-oral distribu- 
tion. It exhibits strong familial tendency transmitted 
as a Mendelian dominant, but sporadic cases do 
occur. 
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Treatment of the condition 


is carried out only when complications occur. 


I wish to thank Professor Charles Wells for 
permission to publish this case, and to express my 
appreciation to Mr. David Annis and Mr. Ian 
MacPhee for their encouragement and advice; Mr. 
A. H. Crushane for the pathological study of the 
specimens, and Mr. Lee of the Photographic Depart- 
ment of the University of Liverpool for the photo- 


graphs. 
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is conservative. 
Excision of polypi or resection of a segment of bowel 
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REPARATIVE GIANT-CELL GRANULOMA OF THE JAW 


By A. RADCLIFFE anp I. FRIEDMANN 


THE ROYAL NATIONAL THROAT, NOSE AND EAR HOSPITAL AND THE INSTITUTE OF LARYNGOLOGY AND OTOLOGY, LONDON 


THE purpose of this paper is to draw attention to a 
peculiar lesion of the jaw called giant-cell reparative 
There seems to be some 


granuloma by Jaffe (1953). 





Note 


Clinical condition in July, 1951. 
swelling below the right lower eyelid and extending on to the 
lateral aspect of the nose and involving the greater part of the 
cheek. 


FIG. §2.—Case 1. 


confusion as to the identity of the lesion commonly 
Actually the 
jaw lesion in question only mimics the bona fide 


interpreted as a giant-cell tumour. 








giant-cell tumour. The two cases here presented 
illustrate some of the difficulties in establishing the 
correct diagnosis, so important from the point of 
view of treatment. 


CASE REPORTS 


Case 1.— 

History.—A boy aged § presented with a history of a 
hard swelling of one month’s duration in his right cheek 

ON EXAMINATION.—He was of adequate physique 
and healthy. There was a hard swelling below the right 
lower eyelid and extending on to the lateral aspect of the 
nose and also involving the greater part of the cheek 
(Fig. 52). The right nostril was blocked (Fig. 53 
There was a swelling of the right side of the hard palate 





Note obstruction of right 
nostril. 


FiG. §3.—Case 1. As Fig. §2. 


giving rise to shell-crackling on palpation. Radiological 
investigation showed an opaque right antrum with 
deciduous teeth irregularly arranged (Fig. 54). A 
punch biopsy was taken and smears prepared cf the 
blood-stained fluid round the biopsy. 
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REPARATIVE 
TREATMENT.—The mass increased despite radiation. 


Surgery was therefore instituted without further delay. 
The right external carotid artery was tied below the 
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Fic. §4.—Case 1. Radiograph (July 7, 1951) showing opaque 


right antrum. 


As Fig. 55, but showing a central patch 
138.) 


Fic. §6.—Case 1. 
of osteoid tissue. H. and E. (» 


lingv || artery, as much bleeding was anticipated. The 
face vas incised from the inner canthus along the lateral 
bord r of the nose, nasolateral furrow, and then vertically 


GRANULOMA OF THE 


JAW SI 
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from the base of the columella to divide the upper lip. 
The skin of the right maxilla was reflected well laterally. 
The tumour was found to be firm in consistency, not 


Fic. 55.—Case 1. The area shows a number of osteo- 
clasts embedded in a dense stroma of spindle cells. There is 
a small focus of hemorrhage present. H.and E. (* 132. 


Fic. §7.—Case 1. Clinical condition § years after opera- 
tion. Note normal configuration of right cheek. 


adherent to the skin, and dark blue in colour. There was 
no capsule and the tumour mass was removed with a 
scalpel and curettes, and it was found to occupy the 
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maxillary antrum and invade its posterior and superior little bleeding. The cut surface of the tumour mais was § maxi! 
walls. There was a considerable tumour mass on the whitish grey in appearance with interspersed hemorrhagic § Ther 


frontal process of the maxilla. The greater part of the areas. thick 
maxilla was removed, exposing the orbital periosteum Laboratory Tests.—The Wassermann reaction, the appes 
blood-sedimentation rate, the blood-count, and the urine T 


were normal. sligh 
Smears.—Numerous multinucleated giant cells were § also. 
present in the direct smear. with 


HISTOPATHOLOGY.—Sections of the punch-biops, 
specimen showed a small fragment of tissue consisting of 
spindle-shaped cells in which there were a large number 
of giant cells. Osteoclastoma or fibrous dysplasia was 
the suggested histopathological diagnosis. Sections oj 
the main tumour tissue removed at operation showed the 
tumour to consist of round and spindle-shaped cells 
which showed no evidence of active proliferation. There 
were numerous giant cells present, scattered throughow 
the stroma (Fig. §5). The giant cells were less numerous 
than in giant-cell tumours. There was a good deal of 
hemorrhage in the vascular stroma and some intracellular 
hemosiderin. A few thin trabecule of osteoid tissue 
surrounded in places by osteoclasts were also present, 
but bone formation was absent (Fig. 56). The most 
likely diagnosis appeared to be fibrous dysplasia. 

The sections were shown to Dr. H. L. Jaffe and his 
diagnosis was reparative giant-cell granuloma of the 
maxilla. 

CLINICAL PROGRESS.—The child showed _ steady 
improvement and when last seen about five years after 
the operation, there was no evidence of recurrence 
(Fig. §7). There were good nasal airways and there 
was no swelling of the lateral wall of the nose. The 
palate was normal on both sides. 


Case 2 (Professor F. C. Ormerod).— 
History.—A girl aged 9 presented with a 6-weeks’ 
history of increasing swelling under the right eye with 


Fic. §8.—Case 2. Clinical condition in October, 1953. Note right nasal obstruction and discharge 
swelling of left infra-orbital region and cheek. ; 
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FIG. 59.—Case 2. Radiograph showing opaque left antrum. FIG. 60.—Case 2. Section showing numerous osteoclasts 
embedded in a dense stroma of spindle cells. There are short 
above and the upper surface of the hard palate below. trabecule of osteoid tissue present. H. and E. (% 150.) 


The lateral wall of the nose was removed and a ribbon ; pa 
gauze pack, impregnated with sulphonamide and penicillin On EXAMINATION.—There was a hard swelling «f the ha 
powder in liquid paraffin, was inserted. There was very medial side of the left infra-orbital ridge and o the § ye; 
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12S was ff maxilla below. The eye was pushed up and outwards. when last seen almost three years after the operation, in 
orrhagic | There was no tenderness, no swelling of the palate, or August, 1956 (Fig. 61). 

thickening of the alveolus (Fig. §8). The clinical 
On, the ff appearances were suggestive of a neoplasm. DISCUSSION 


The mucosa of the nose was pale and there was some 
dight discharge. The throat was normal and the ears 
aso. Antral puncture and lavage was performed twice 
with bleeding on the second occasion. 


__ Two cases of the so-called reparative giant-cell 
Is were granuloma of the jaw are described. It is a rare 
disease affecting, as in the 2 cases described, children 
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A B 
F1G. 61.—Case 2. A, Clinical condition 5 months after operation. 8, 33 months after operation. 
and young persons—mainly girls—between the 
ages of 8-25 years, although the patients may first 
present at a later age. It affects almost exclusively 
the maxilla. 

The name ‘ giant-cell reparative granuloma of 
the jawbones’ is recommended by Jaffe because it 
conveys the more precise idea that the lesion is not a 
neoplasm in the true sense, but represents a local 


Radiological investigation (Fig. 59) showed that the 
left antrum was opaque and there was some thinning and 
loss of the medial aspect of the infra-orbital margin. 
The swelling extended to the left nasal fossa and back- 
wards including the left posterior ethmoids and almost 
to the left sphenoid. 

TREATMENT.—The antrum wag explored through a 
Caldwell-Luc incision. The upper and inner part of the 
antrum was occupied by a great deal of spongy tissue, 











some of which was removed for sectioning. Ten days 
lar the tumour was exposed through an infra-orbital 
incision and a crumbling mass removed from the floor 
of the orbit and inferior orbital margin. On both occas- 
ions there was profuse hemorrhage. 

Laboratory Tests—The Wassermann reaction, 
blood-sedimentation rate, the blood-count, and 
urine were normal. 

HISTOPATHOLOGY.—Some tissue removed for biopsy 
consisted mainly of vascular connective tissue in which 
there were bony trabecule lined with osteoblasts. There 
were a few scattered osteoclasts present in the connective 
tissue. The diagnosis appeared to be between reparative 
granuloma and fibrous dysplasia of maxilla. 

Sections of the main mass removed at operation 
showed similar features. There were numerous multi- 
nuc|sated giant cells of osteoclast type present and there 
Was some reactive osteogenesis (Fig. 60). 

LINICAL PROGRESS.—The hard swelling in the lower 
of the orbit reappeared soon after operation, but 
10t increased appreciably during the following two 
The patient’s appearance has in fact improved 


the 
the 


part 
has 


year ;. 


reparative reaction. 

The true giant cellular tumour, the osteoclastoma, 
can, according to Jaffe (1953) be distinguished from 
the reparative granuloma by the following points :-— 
(1) It is rare in persons below 20, usually appearing 
at 25-40; (2) It is exceptionally localized in the 
maxilla ; (3) It may recur after removal and shows a 
more aggressive tendency and may cause secondaries ; 
(4) Microscopically there are large numbers of giant 
cells more or less regularly distributed in a rich 
stroma of spindle cellular or polygonal cells. 

Umiker (1954) compiled the comparative features 
of the two conditions in an instructive and useful 
table (Table I). 

Macroscopically the tissue of the reparative 
granuloma is often soft, friable, and hemorrhagic. 
Microscopically the tissue consists of a vascular 
loose connective stroma with hemorrhages or deposits 
of blood-pigment surrounded by giant cells. Giant 
cells are not a dominant feature and are usually small 
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and widely scattered. Here and there osteoid 
trabecule of metaplastic origin are present. 

Jaffe (1953) believes that the giant cells observed 
bear a spatial relation to the occurrence of hemor- 
rhage and are not elements in a tumour proliferation, 
as they are in a giant-cell tumour of bone. 


Table I.—COMPARISON OF CLINICAL AND PATHOLOGIC 
FEATURES OF TRUE GIANT-CELL TUMOUR AND GIANT-CELL 
REPARATIVE GRANULOMA OF THE JAW (Umiker, 1954) 





: GIANT-CELL 
ny . REPARATIVE 
GRANULOMA 








Incidence Rare Not uncommon 





Age of patients Usually above 21 years | Usually below 21 years 





History of trauma | Occasional Common 





Clinical behaviour | Aggressive Temporarily aggressive 
but self-limited 

May subside spon- 
taneously 

Seldom recurs 


Never metastasizes 


Does not subside 
spontaneously 
Recurs frequently 
Occasionally metasta- 
sizes 





Histology Relatively uniform Tubercle-like granulo- 
appearance through- matous foci separated 
out by fibrous stroma 

Nuclear preponder- Cytoplasmic prepon- 
ance of stromal cells derance o1 stromal 


cells 
Giant cells numerous | Giant cells variable in 
number 
Giant cells uniformly | Focal distribution of 
distributed giant cells 
Hemorrhages fre- Hemorrhages always 
quently present present 


No collagen, osteoid 
or bone formation 


Usually some osteoid 
and immature bone 
formation 





Therapy response Recurs if incompletely 
removed or inade- 


quately irradiated 


Cured by partial curet- 
tage, small doses of 
radiation, or no treat- 
ment 











The 2 cases of reparative granuloma of the jaw 
here presented, exhibit many of the features associated 
with this rare disease. The clinical signs suggested 
a malignant neoplasm, whilst the histopathological 
picture at first appeared to be consistent with a true 
giant-cell tumour or osteoclastoma. 

Both of our cases, however, belonged to the age- 
group in which osteoclastoma is rare. Furthermore, 
both cases have affected the maxilla, an unusual 
site of true giant-cell tumours. 
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Other bone diseases to be considered in the 
differential diagnosis of giant-cell reparative gvany- 
loma include eosinophilic granuloma and _ fibroys 
dysplasia. Eosinophilic granuloma could easily be 
excluded in both cases as there were very few 
eosinophils and no characteristic histiocytic foam 
cells present. The histological features of fibrous 
dysplasia consist of the replacement of bone by 
connective tissue with a feeble attempt at osteo. 
genesis (Geschickter and Copeland, 1949). There is 
more collagen, osteoid, or bone formation and 
fewer giant cells or hemorrhage present in fibrous 
dysplasia than in the _ reparative § granuloma. 
Moreover, fibrous dysplasia limited to a jaw is not 
very common (Jaffe, 1953). On these grounds it 
was felt that fibrous dysplasia could also be 
excluded. 

Giant-cell reparative granuloma of jawbones is a 
benign lesion which yields readily to therapy. The 
therapeutic procedure of choice is curettage, although 
some cases have responded well to radiotherapy 
(Jaffe, 1953). 

Our Case I responded badly to radiation, but 
extremely well to subsequent curettage, whilst 
Case 2 at first remained stationary, but improved 
later after curettage only. 


SUMMARY 


Two cases of reparative granuloma are reported 
Both these tumours occurred in the maxilla of young 
children aged 5 and 9 respectively. 

Both patients responded well to treatment by 
means of curettage, and up to the present—that is 
five and three years respectively—there is no evidence 
of recurrence in either case. 


Acknowledgements.—Sections of Case I were 
submitted to Dr. H. L. Jaffe, to whom grateful 
acknowledgements are made; also to Professor 
F. C. Ormerod for his kind advice and assistance 
with this paper. Mr. E. S. Bird prepared the 
sections, and Mr. D. Connolly the photomicrographs. 
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A CASE OF AORTIC-G@:SOPHAGEAL FISTULA 
By M. E. A. POWELL 


LECTURER IN MORBID ANATOMY, 


AORTIC-CESOPHAGEAL fistula is an uncommon 
condition. Most of the cases recorded have followed 
the swallowing of foreign bodies, usually pieces of 
bone. The following case is of interest owing to 
the exceptionally long history. 


CASE REPORT 


A man aged 52 was admitted to King’s College 
Hospital in February, 1950, after vomiting about three- 
quarters of a pint of blood. There was no history of 
previous bleeding. He had had a severe attack of 











Fic. 62.—Post-mortem specimen showing circular opening 
in wall of esophagus containing thrombus. 


epigastric pain during a meal of rabbit twelve days 
previously. On the night of his admission he woke up 
with a feeling that something had stuck in his throat ; 
he tried to swallow it but his efforts resulted in the 
hematemesis. Clinical examination showed a moderate 
degree of blood-loss in an otherwise fit man. After 
recovery a barium meal and swallow were performed but 
no abnormality of the cesophagus, stomach, or duodenum 
was seen. A chest radiograph showed the appearances 
of emphysema with chronic bronchitis. At this time the 
hemoglobin concentration was I1°9 g./100 ml. and a 
blood-film showed slight anisocystosis and polychromasia, 
normal white cells, and plentiful platelets. Tests for 
occult blood in the faeces were positive. His temperature 
was normal on admission, but rose to 100°5° F. twice, 
rapidly subsiding on each occasion. He was discharged, 
symptomless, after two weeks in hospital. 

In March the patient was again admitted after another 
hematemesis of about $ pint. On this occasion the 
hemoglobin level was 9:4 g./100 ml. and 3 pints of blood 
Were transfused. Radiographic examinations were re- 
peated, but again revealed no abnormality of the esophagus 
orstomach. A white-cell count showed 12,000/cmm. with 
76 per cent polymorphs. Two weeks after this admission 
he vomited 1 pint of heavily blood-stained fluid, followed 
by a smaller quantity the next day. An cesophagoscopy 
was performed (Mr. R. S. Lewis) but after passing the 
instrument to about 27 cm. there was a sudden profuse 


hen rhage of over 2 pints, making further examination 
ne ssible. Two pints of blood were transfused in the 
thea re, 


iver function tests done during this admission showed 
no . bnormality. 


KING’S COLLEGE HOSPITAL 
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A week later the haemoglobin level had fallen to 
8-9 g./100 ml. and a further 3 pints of blood were trans- 
fused. 

In April a laparotomy was performed (Mr. A. J. 
Heriot). The peritoneal cavity contained no excess of 
fluid, the liver was normal, no gastric or duodenal lesion 
could be seen or felt, and no abnormally dilated veins 
were found either in the abdominal wall or within the 
abdomen. The spleen appeared normal. No cause 
for the hematemesis could be found and the abdomen 
was closed. The patient made a good recovery and was 
discharged convalescent twelve days later. He remained 
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Fic. 63.—Showing circular opening in aorta at same level 
as that in wsophagus. 


well, with no further bleeding, for the following three and 
a half years, but in December, 1953, he was again admitted 
after a hematemesis of 1 pint. From this time onwards 
his history was one of repeated hemorrhages occurring 
at intervals of a few days. There was a varying degree of 
pyrexia reaching 100° F. on several occasions, but apart 
from this and the effects of blood-loss, clinical examination 
remained negative. Blood-investigations showed plate- 
lets 175,000/cmm., bleeding time 2:5 min., clotting time 
45 min. The blood-urea was 70 mg./100 ml. A diag- 
nosis of single or multiple acute gastric ulcers was 
suggested and a blind gastrectomy considered, but signs 
of collapse and infection of the right middle lobe 
appeared, with a rise in temperature to 104° F. Treat- 
ment with penicillin and streptomycin caused the 
temperature to settle, but the patient died after a massive 
hematemesis in February, 1954, four years after his 
first admission. 

At post-mortem the body was that of a well-built 
elderly man, showing gross pallor. The peritoneal 
cavity contained about 1 pint of clear straw-coloured 
fluid. The stomach contained a large amount of clotted 
blood and the rest of the gut contained black fecal 
material. There was the scar of a well healed duodenal 
ulcer. No other abnormality was found in the abdomen. 
Examination of the thorax showed fine bilateral generalized 
pleural adhesions, congested lungs, and a well marked 
fibrinous pericarditis, the pericardial cavity containing 
about 3 pints of clear pale yellow fluid. The thoracic 
aorta showed a moderate degree of patchy atheroma. 
In the left lateral and slightly posterior aspect of the wall 
of the cesophagus there was a circular opening 4 mm. in 
diameter, just below the level of the left main bronchus. 
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The edge of the opening was smooth and a small thrombus 
protruded through it into the lumen (Fig. 62). In the 
aorta, at the same level, there was a circular opening I cm. 
in diameter, with smooth rounded edges, situated on the 
right anterior aspect and between and slightly anterior to 
the origins of the third and fourth intercostal arteries 


SITE OF 
DIVERTICULUM 


SITE OF 
FISTULA 





VERTEBRAL 
INTERCOSTAL BODY 


ARTERY 


Fic. 64.—Diagram showing relationship of openings in 
cesophagus and aorta, viewed from above. 


(Fig. 63). In the tissue between the two openings there 
was a soft ovoid swelling about § cm. in maximum 
diameter. The diagram (Fig. 64) shows the relationship 
of the openings, viewed from above. In the cesophagus, 
diametrically opposite to the hole already described, 





FiG. 65.—Aortic-cesophageal fistula, longitudinal view after 
slicing. 


there was a shallow diverticulum, 5 mm. deep with an 
ostium 3 mm. in diameter, opening in a vertical direction. 
The lymph-nodes at the bifurcation of the trachea were 
somewhat enlarged but appeared otherwise normal and 
were not adherent to the cesophagus. 

After fixation in formol saline the cesophagus, aorta, 
and intervening mass were sliced in two longitudinally 
through the centres of the two openings. The central 
mass consisted of thrombus lying in a smooth-walled 
cavity from which it could be easily freed. The edges of 
both the openings were continuous with the lining of the 
cavity, the whole forming an aortic-cesophageal fistula 
(Fig. 65). 

Fig. 66 shows a section of the specimen, stained by 
Verhoeff and Van Gieson’s method. Histological exam- 
ination of this section shows the half of the cavity nearer 
the cesophagus to be lined by a thin layer of stratified 
squamous epithelium. Unfortunately the cesophageal 
opening is not included at the level of the section, but it 
has been cut separately and shows continuity between the 
epithelial lining of the cavity and that of the csophagus 
itself through the opening. Outside the epithelial lining 
of the cavity there is a layer of smooth muscle, continuous 
with that of the esophagus. The wall of the half of the 


cavity nearer the aorta is composed of fibrous tissue 
continuous with the edge of the aortic opening. The 
elastic tissue of the aorta (darkly stained) does not pass 
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into this area. Chronic inflammatory cells are nu: ieroy; 
throughout the cavity wall. There is no sugges! on of 
syphilitic aortitis and atheroma is minimal. (A WR 
done on blood obtained at post-mortem was negat ve), 


DISCUSSION 
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Diverticula of the middle part of the cesophagy 
are uncommon ; the majority are incidental autopsy 
findings seldom causing any symptoms. Two type 
are recognized. One is the ‘ traction’ diverticulum 
caused by the contraction of fibrous adhesion 
between the cesophagus and tracheal lymph-node, 
following disease of these nodes, usually tuberculous, 
In this case the resulting pouch has a complete muscle 
coat continuous with that of the cesophagus and js 
said always to open in a downward direction, and 
therefore never becomes filled by food and remain; 
innocuous. This type may on rare occasions follow 
disease of the thoracic vertebre. 

The second type of diverticulum is the congenital 
variety. This also occurs anteriorly, at the level oj 
or just above, the bifurcation of the trachea, or 
occasionally opposite the left main bronchus. It is 
the lesser, symptomless, degree of the  well- 
recognized anomaly in which there is an open 
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membrane 


Fic. 66.—Section of the specimen. Verla@ff and Van Gieson. 
( X I.) 


communication between the cesophagus and _ the 
lower part of the trachea. As in the former variety 
the pouch is said to have a muscle coat continuous 



























regurs 
Radio 
showe 
remal 






E> 


jortic 
this “ 
that 

affect 
ened 
the fe 
aneur 









divert 
proce 
The ¢ 
eakas 
tissue 
thage 
single 
syste! 
being 
A 
of ev 
the t 
adhe 
was | 
previ 
for 0 
was 

durit 
was, 
is sh 
taker 
can | 
a 
aorti 
the 1 
of tl 
Tow 
on p 
esoT 
















with that of the esophagus. Post-mortem experience 
at this hospital suggests that this type is probably 
much commoner than the traction type at the present 
time. Also, as Kemp-Harper (1946) has pointed oul, 
the congenital diverticulum is in close proximity Ww 
the lymph-nodes at the bifurcation of the trachea 
and has ample opportunity to become adherent tw 
them as they are not infrequently infected, thus 
producing a misleading appearance of ‘ traction 
diverticulum. 

Our patient had two diverticula. (1) A smal 
one in the anterior wall of the cesophagus, slightly t 
the right, which was intact and probably of the 
congenital variety. (2) The cesophageal half of the 
aortic-cesophageal fistula, being lined by epithelium 
continuous with that of the cssophagus must also be 
regarded, by definition, as part of a ‘ diverticulum’. 
This diverticulum was in a site which excluded it 
from either of the above-mentioned types and it is 
suggested that it was traumatic in origin, probably 
being formed by the impaction of a foreign body 
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? rabbit bone) across the lumen of the cesophagus. 
jt is tempting to suggest also that the congenital 
diverticulum (1) was the cause of the arrest of the 
jreign body. It is presumed that the foreign body 
wentually became dislodged and passed on or was 
regurgitated during the original hzxmatemesis. 
Radiographs of the post-mortem specimen itself 
showed no visible opacity to suggest the presence of 
remaining bone. 

Extending the above theory to account for the 
yrtic component of the fistula it is suggested that 
this ‘ traumatic’ diverticulum became infected and 
that the inflammatory reaction surrounding it 
ifiected a small area of the aorta which became weak- 
ened by destruction of muscle and elastic tissue, with 
the formation of a small saccular aneurysm. As this 
meurysm enlarged it came into contact with the 
diverticulum and at the same time the inflammatory 
process continued, destroying the apex of either sac. 
The early hamatemeses must have arisen by a sudden 
kakage of blood through an area of granulation 
tissue between the two pouches. Repeated hzmor- 
thage then caused a linking up of the two to form a 
ingle cavity which slowly enlarged as a result of the 
ystemic blood-pressure, the opening in the cesophagus 
being plugged by a sort of ‘ ball’ thrombus. 

A difficulty in reconciling this suggested course 
of events with the observed findings is the fact that 
the thrombus was not organized to any extent, nor 
adherent to the wall of the cavity, suggesting that it 
was of recent origin. It is hard to believe that a 
previous thrombus, which must have been present 
for over three years before the patient’s last admission, 
was discharged through the cesophageal opening 
during one of the latest hamatemeses. That there 
was, however, a lesion of some sort present in 1950 
is shown by referring back to the original radiographs 
taken at that time, where an ill-defined oval shadow 
can be seen at the corresponding level. 

A study of the previously reported cases of 
aortic-cesophageal fistula shows that the majority are 
the result of the swallowing of foreign bodies, most 
of them fish, poultry, or rabbit bones. Barrie and 
Townrow (1946) published a review of the literature 
on perforation of the aorta by foreign bodies in the 
esophagus, in which they found 80 cases and added 
one of their own. They observed that out of 
18 cases which were well documented, I7 gave a 
history of a ‘ signal ’ hemorrhage before the fatal one. 
The greatest interval between the signal and fatal 
hemorrhages was three days, whereas in our case 
this interval was almost exactly four years! The 
greatest recorded interval between the time of 
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swallowing the foreign body and the time of death 
was eight days for sharp objects and twenty-two 
months for a blunt object. Again, this period in our 
case could not have been less than four years. If 
this unusual aspect of our case suggests that there 
was some aetiology other than the swallowing of a 
bone, then it is difficult to suggest what it might have 
been. Reference to the cases quoted by Barrie and 
Townrow and to 11 others published subsequently 
mentions the presence of an additional cesophageal 
diverticulum in only one case, published by Owen 
in 1903. In this case, a man of §3 who swallowed a 
pin (probably hidden in a potato), there was a 
scratch-mark in the cesophagus from the level of the 
cricoid cartilage, leading into a traction diverticulum 
“in the usual situation above the right bronchus ”’. 
The opening in the esophagus which led into the 
aorta was on the left posterolateral aspect. This 
case suggests, as does ours, that the diverticulum 
may have been responsible for obstructing the passage 
of the foreign body which became impacted, pro- 
ducing erosion of the cesophageal wall on its opposite 
side. 

Only one instance of an cesophageal diverticulum 
producing perforation of the aorta has been found in 
the literature (Mangili, 1931) which occurred in a 
woman of 35. Unfortunately the post-mortem 
examination was performed six days after death and 
it is difficult to see exactly what evidence there was 
of the presence of a diverticulum ; in fact the case 
might well be that of another swallowed foreign body, 
the latter not being found at post-mortem as is so often 
the case. 

Whilst the suggested aetiology of the findings in 
this case cannot be proven they present a fascinating 
subject for speculation and it would be of interest to 
search for the presence of a diverticulum in the 
middle part of the cesophagus in patients who have a 
foreign body impacted at this level. 


I am grateful to Mr. A. J. Heriot and Mr. R. S. 
Lewis for permission to publish this case, and to 
Professor H. A. Magnus for encouragement and 
advice. My thanks are also due to Mr. G. A. 
Harwood for the lantern-slide section and to Mr. W. 
Smith for the photographs. 
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NERVE-SHEATH TUMOURS 


By E. N. WARDLE, LIVERPOOL 


THERE is general agreement that nerve-sheath 
tumours, when they occur in the extremities, rarely 
produce neurological signs, and that in their early 
stages they present as simple swellings commonly 
diagnosed as ganglia or fibromata. Two of the 
patients here described (Cases 1 and 5) illustrate this 
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Fic. 67.—Case 1. A, The whole tumour. 





H. and E. 


Malignant neurofibroma. 
(=x 84.) 


point, but it is to be observed that all of them 
complained of persistent and increasing pain quite 
beyond the intermittent aching commonly associated 
with simple lesions. Slow growth, another common 
characteristic of many of these neoplasms, allows them 
to remain hidden for a long time in certain anatomical 
regions such as the popliteal space and the back 
of the thigh. In 3 of my patients the tumours 
occurred in these sites; Case 3 demonstrates the 


JOURNAL OF 





SURGERY 


point particularly well and prompted a much 
earlier recognition of the true state of affairs in Ca; 


There is no general agreement whether thes: 
tumours are simple or malignant in nature. Foy; 
of the § patients here presented show that thes 
nerve-sheath tumours slowly infiltrate surrounding 
tissues and are malignant, although only locally s 
for a long time. Recurrence has been the ruk 
although commonly at the original site ; metastase; 
have appeared so far only in Case 3, and then as, 


B, The tumour split open to show the cavity which contained fluid. 


terminal event, but there is evidence to suggest that 
they are now commencing in Case 2. Among 
previous writers Jenkins (1952) and Godwin (1952 
have held that the lesions are benign ; Gore (19§2 
and Livingston and Hastings (1947) considered them 
malignant. 


CASE REPORTS 


Case 1.—Mrs. F., aged 22 years when first seen in 
1947. She was complaining of a small swelling in the 
right popliteal space which was thought to be an enlarged 
semimembranosus bursa. She refused to have it removed, 
but returned in 1950 because it had further enlarged and 
become painful. Again she refused excision, but in 195! 
accepted operation when the swelling was found to be solid 
and the report on the section was ‘ cellular fibroma . 
In 1952 the tumour had again recurred, but was small, 
and as the patient was pregnant interference was delayed. 
She did not return for examination again until 1954 by 
which time there was a large, hard and painful swelling 0 
the right popliteal fossa. Exploration revealed a tumour the 
size of a lemon, encapsulated and traversed by the spread 
fibres of both popliteal nerves and containing a large 
amount of brown fluid. (Figs. 67A, B; 68.) 

Removal of this tumour by dissection from the nérve- 
trunks caused a complete anterior tibial palsy which had, 
however, recovered by June, 1955. In August of the 
same year there was further recurrence and a large swelling 
demanded a mid-thigh amputation which was carried 
out on Sept. 9, 1955. The patient remains well. 
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FIG. 71.—Case 3. A, The huge neoplasm filling the whole of the upper thigh at disarticulation of the hip in 19§2. 
B, The tumour split longitudinally. 


























seen In 
z in the 
enlarged Case 2.—Mr. T., aged 33 years, who was seen in 1949 
emoved; with a swelling in the right foot which had recurred after 
ged ane] ts removal ten years previously ; the pathologist who 
in 195! Fexamined the section at that time had suggested the 
be solid J diagnosis of neurilemmoma. Exploration revealed a 
broma . J umour arising from the fourth digital nerve which was 
is small, § remo, ed, (Fig. 70). A further recurrence in 1952 
delayed. involved the fourth metatarsal shaft and its surrounding 
1954 by Fmuscles and the whole bone was resected. (Fig. 69.) 
elling a Bone surprisingly regenerated, but the tumour recurred 
nourthe | with it and at the last exploration in 1955 a large part of 
eC spread the third metatarsal had to be removed as well. Again 
a large f the wound healed and the patient returned to work. He 
__ | Was recently admitted to hospital with abdominal pain 
e nerve Banda laparotomy it was thought that there were malignant 
wy - meta: ‘ases in the peritoneum. 
swe lling C se 3.—Miss W., aged 52 years when first seen in 
carried § 1952 complaining of pain in the right leg. She had , : 
ll. deen “created elsewhere for some time with diathermy. FIG. 72.—Case 3. Malignant neurofibroma. H.andE. ( 84.) 
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A B prox! 
Fic. 73.—Case 4. A, The tumour removed from the great sciatic nerve. B, To show the solidity of the mass—no cavity (near 
present (compare Fig. 67, B). with 
out. 
Examination revealed a poorly defined swelling, hidden isff para] 
the posterior and upper part of the thigh, where it filled th) 
hollow between the inner and outer hamstrings and hai 
spread into the buttock. At operation a tumour was founi 
growing from the great sciatic nerve. Removal wa 
attempted but it had infiltrated muscle and _ ther 
was rapid recurrence. Three months later, in November 
19§2, the leg was disarticulated at the hip, but the patien 
died with widespread metastases in March, 1953 
(Figs. 71 A, B; 72.) 
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Case 4.— Mrs. D., aged 33, was seen in 1952 complain- 
ing of left sciatic neuralgia and was without clinical sign: 
She returned in 1954 with a swelling the size of a pigeon’ 
egg to be felt in the midsciatic course. A diagnosis ¢! 
nerve-sheath tumour was made, but the patient would no 
accept advice that it should be removed. She returned 
in 1955 and the swelling, which had increased in size, was 
removed (Fig. 73 A,B). It was encapsulated and had 
be disentangled from the sciatic nerve-fibres (Fig. 74.8. 
There was no subsequent motor loss and the patientg "5 _ 





Fic. 74.—Case 4. Neurilemmoma. H. and E. ( 84.) 
Note the similarity in appearance to the material from Case 1. 
(Fig. 68.) walked ten days later. past 
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FiG. 75.—Case §. Neurofibroma. H. and E. ( 84.) FiG. 76.—Case 5. The swelling as removed from the medi«n 
The appearance is that of a simple lesion. nerve in 1954. 
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Case §.—Mr. C., aged 28 when seen in 1954, had 
injured his right wrist three months previously and 


presented with a swelling on the palmar aspect of this 
igint which was thought to be a ganglion. On exploration 
it was of doubtful appearance and involved the median 
nerve. Examination of sections (Fig. 75) suggested that 
the lesion was simple. In October, 1954, the tumour was 
resected and is illustrated in Fig. 76. The resection was 
carried to healthy nerve, proximally and distally, and an 
end-to-end suture carried out. Function has steadily 
recovered and the patient has now returned to work. 


TREATMENT 


On exploration a neurilemmoma of a peripheral 
nerve can nearly always be separated from the 
parent nerve-fibres even when it has expanded to 
form a cyst and become completely entangled. 
Figs. 67, 69, and 73 illustrate this. Furthermore, 
there is surprisingly little loss of function after this 
procedure. The encapsulated nature of the tumour 
is an extra temptation to this sort of local removal. 
The patients here described show that the probable 
malignancy of these neoplasms should be recognized 
and Cases 1 and 2 demonstrate the futility of con- 
servative resection ; I fear that the same fate is in 
store for Case 4. Healthy nerve-trunk can be found 
proximal and distal to these lesions, particularly in 
their early stages, and as in Case § a wide resection 
with end-to-end suture of the nerve can be carried 
out. The temporary, or even the permanent, 
paralysis and loss of sensation so produced weigh 
less in the balance than repeated recurrence and 
final amputation. Even if it is necessary to employ 
anerve-graft or if it is found impossible to restore 
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continuity to the nerve at all the patient is better off 
with an early wide resection. 

If the growth has already involved muscle or bone 
when first explored anything short of an amputation 
is useless, as Cases 2 and 3 illustrate (Figs. 69, 71) 
and there is no doubt that the mutilation of a timely 
hindquarter amputation would have saved Case 3 
much pain and suffering. 


SUMMARY 


1. Five patients with peripheral nerve-sheath 
tumours are presented. 

2. Four of them are proved malignant, evidence 
which demands that this probability should be 
considered in all cases. 

3. It is suggested that wide resection is the 
correct treatment in the early stages, however 
tempting disentanglement of the tumour may appear. 

4. Amputation is necessary as soon as muscle and 
bone are involved. 


I wish to record my thanks to Dr. Winston Evans 
for his invaluable help and criticism, and to his tech- 
nical staff at the Northern Hospital, Liverpool, for 
the photomicrographs. 
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CARCINOMA OF THE RECTUM AND PREGNANCY 
By R. P. WARREN 


FORMERLY SENIOR REGISTRAR, ST. 


THE problem of the reaction of cancer to pregnancy 
has caused considerable differences of opinion in the 
past, and the impression that malignant growths are 
always adversely affected by pregnancy still persists, 
in spite of evidence to the contrary. The clinical 
interest in this subject lies not only in the general 
eflect of pregnancy on cancer, but also in the more 
particular problem of the treatment of specific 
growths in individual patients. This paper deals 
with the problem of carcinoma of the rectum and 
pregnancy and is based on a series of 9 patients who 
attended St. Mark’s Hospital between 1930 and 1955. 


HISTORICAL 


Cases of carcinoma of the rectum and pregnancy 
have been recorded for over a century and the 
treatment of these cases in succeeding years reflects 
the continual advances of surgery and obstetrics. 
Recorded cases of various authors will be cited here 
‘0 itlustrate the evolution of present day methods, 
but it is not intended to list every case that has been 
reported. 


MARK’S HOSPITAL, LONDON 


Cruveilhier (1835) was one of the first to record 
a case of cancer of the rectum and pregnancy. He 
failed to diagnose the pregnancy at his initial exam- 
ination and the real situation only became clear when 
the patient went into premature labour. She was 
delivered of a stillborn child after an internal version, 
which was performed with difficulty owing to the 
size of the tumour, and died four days later. The 
case report was illustrated with a coloured drawing 
of the post-mortem specimen, which left no doubt 
as to the diagnosis. Lever (1843) described one of 
the earliest cases in this country. His patient 
developed symptoms typical of large bowel obstruc- 
tion and died seven months after the delivery of a 
stillborn child. In these early cases no thought was 
given to excision of the growth and treatment was 
largely an obstetrical affair. 

Mackenzie (1860) diagnosed a _ three-month 
pregnancy in a patient with a known cancer of the 
rectum. After careful consideration of the ethical 
problems, he anticipated the threat of dystocia by 
inducing a therapeutic abortion. No _ infection 
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resulted and the patient survived. Greenhalgh 
(1866) was consulted about a similar case of early 
pregnancy in a patient with known carcinoma of the 
rectum. He advised termination of pregnancy, but 
the patient was unwilling and was not seen again 
until she had reached term. Normal delivery was 
then impossible and a Cesarean section was decided 
on. After the abdominal parietes had been anzs- 
thetized with an ether spray the abdominal wall and 
uterus were incised and a live female child was 
delivered. The operating time up to that point was 
forty seconds. The case was reported immediately 
to the Lancet, while the mother’s condition was still 
satisfactory, but the following issue the next week 
told that she had died. Herman (1878) had no 
better results with a destructive operation at 
term, and subsequent cases treated by Cesarean 
section (Zweifel, 1876; Hicks, 1878; Kaltenbach, 
1879) showed 100 per cent maternal mortality, 
largely due to infection. Disasters due to post- 
operative infection became less frequent with the 
introduction of antisepsis, and Hollander (1893) 
reported Freund’s successful Czsarean section with 
survival of mother and child. From this date the 
results of the operation improved, and there was no 
maternal mortality in the cases of Jordan (1894), 
Riddett (1897), Holzapfel (1899), and Baldy (1901). 
In comparison with these cases of dystocia, intestinal 
obstruction was less common. Potter (1878) and 
MacVie (1899) both induced premature labour at 
seven months in patients who were developing 
intestinal obstruction, with a view to performing 
colostomy after delivery. In Potter’s case the child 
survived, but the mother died from the subsequent 
operation for colostomy, while in MacVie’s case the 
child died from gastro-enteritis after seven weeks 
and the mother developed a rectovaginal fistula, 
which relieved the obstruction. Duncan (1895) 
performed a successful Cesarean section in a patient 
who had had a colostomy performed six months 
previously. The abdominal wound was sealed with 
collodion and no infection resulted. 

Until the turn of the century the surgical treat- 
ment in reported cases was almost entirely restricted 
to colostomy for intestinal obstruction, and excision 
of the rectal cancer was rarely performed. This 
was mainly due to late diagnosis and to the slow 
advance in methods of surgical excision, particularly 
in this country and America. Nevertheless, the 
obstetrical part of the problem was gradually being 
solved and preparing the way for combined treat- 
ment. Around 1900 there was an increase in the 
number of operable cases reported. In most of 
these earlier operable cases, the operation for 
excision of the rectum was delayed until after 
parturition. Léhlein (1890) induced premature 
labour at eight months and the mother underwent a 
Kraske operation after an interval of nine weeks ; 
the child died after ten days. Endelman (1902) 
induced labour at seven months, the child dying 
after a few hours, and a successful von Rehn operation 
was done seven weeks later. In Rossa’s case (1902) 
a Kraske operation was performed two months after 
the normal delivery of a live child. Clemenz (1909) 
reported a Cesarean section at term, followed after 
an interval of five weeks by a Kraske operation, 
from which the patient recovered and lived for a 
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year. Commandeur (1910) performed a successfyj 
Cesarean section at term, but the patient died afte 
an abdominoperineal excision of the rectum gj 
weeks later. , 

While excision of the rectum after parturitiogls 
remained the method of treatment for cases diagnose; 
late in pregnancy (Heil, 1923; Katz, 193. 
Schlemenson, Rubovits, and Abrams, 1950), earlie 
diagnosis and improved operation results led to ; 
gradual increase in the number of cases undergoin: 
operation during pregnancy. Kjelsberg (1903) per. 
formed a Cripps type of operation without disturbin; 
a three-month pregnancy, which went to term, } 
which time the carcinoma had recurred. Rosne 
(1916) performed a Hochenegg operation in a patier 
two months pregnant ; unfortunately, she develope 
a rectovaginal fistula and the pregnancy was termin 
ated by hysterectomy at six months. Katz ani 
Kasper (1926) reported on Hochenegg’s cases ove 
the previous twenty-five years, and these included 
5 cases in which the rectum was excised successfully 
without disturbing the pregnancy. Further oper- 
tions for the excision of the rectum during pregnancy 
were reported by Maunsell (1925); Banner, Hunt, 
and Dixon (1945) ; Bacon (1949); Jennings (1952; 
and McLean, Arminski, and Bradley (1955). Th 
results in these cases will be considered later in the 
discussion on management. In contrast to the 
number of patients treated by excision of the rectum 
during pregnancy, it is surprising to find tha 
McLean and others (1955) are almost alone in 
reporting cases in which the pregnancy wa 
terminated as a preliminary to radical excision of the 
rectum. 

The case histories of the 9 patients with carcinom: 
of the rectum diagnosed during pregnancy are s¢ 
out below, and arranged in order of the duration of 
pregnancy at the time of diagnosis of the carcinoma 
The details of each case are summarized in Table ! 
Cases of carcinoma of the rectum with a recent history 
of pregnancy are not included, nor are cases 0 
carcinoma of the colon. 


CASE REPORTS 


Case 1.—No. 1444. Aged 37. 

Case of Mr. W. B. Gabriel. History of constipation 
for several months. Occasional bleeding and ‘* something 
coming down” for two months. 

ON EXAMINATION.—Malignant ulcer } in. diamete! 
anterior wall of lower third of rectum. Uterus enlarge: 
to size of 3-4 month pregnancy. ? 

TREATMENT.—Sub-total hysterectomy and left inguinal 
colostomy May 22, 1931, followed by perineal excision 
of rectum (June 16.). Uneventful recovery. Columnar- 
celled carcinoma, with no lymphatic metastases (B case). 
Patient alive and well 24 years later. 


Case 2.—No. 1230. Aged 26. Para o. 

History of diarrhoea and bleeding for twelve months; 
treated for ‘colitis’. Admitted under Mr. J. 
Lockhart-Mummery. 

On EXAMINATION.—Ulcerated tumour 13 cm. from 
anus, almost encircling lumen and freely mobile. Uterus 
enlarged to size of 3-4 month pregnancy. 

TREATMENT.—Evacuation of uterus Feb. 26, 


Para I. 


193. 
Laparotomy and colostomy March 24, followed by 
perineal excision of rectum May 12, after delay jue 


wound infection. Uneventful recovery. Colloid «arcin- 
oma with no lymphatic metastases (B case). | ‘atien 
alive and well 25 years later. 
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Case 3.—No. 41834. Aged 28. Para o. 

History of intermittent diarrhoea for two years, with 
passage of blood and mucus per rectum for four months 
Admitted under Mr, O. V. Lloyd-Davies. 

On EXAMINATION.— Mobile ulcerated growth 5 cm. 
fom anus on posterior wall. Uterus enlarged to size of 
;month pregnancy. 

" TREATMENT.—Synchronous combined excision of 
rectum Nov. 12,1948. Uneventful recovery. Ulcerating 
adenocarcinoma of average grade malignancy. Metastases 


from anus. 
nancy. 
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ON  EXAMINATION.—Nodular growth I§5 cm. 


Uterus enlarged to size of 4-month preg- 


‘TREATMENT.—Laparotomy on July 20, 1953 showed 


metastases in both lobes of liver and right ovary. A 
palliative restorative resection of the rectum was per- 
formed with hysterectomy 
odéphorectomy. 
Adenocarcinoma of rectum of average grade malignancy. 
Patient died 14 months after operation. 


and bilateral salpingo- 
Uneventful recovery from operation. 


Table I.—To SHOW RESULTS OF TREATMENT IN 9 CASES OF CARCINOMA OF RECTUM 
DIAGNOSED DURING PREGNANCY 


Ce enn aaa saaacaaammaaamccscamaaaaccemmemmccmmamcaaaa 


DURATION OF 
PREGNANCY AT 
TIME OF 
DIAGNOSIS 


HOSPITAL 


No COURSE OF PREGNANCY 


TREATMENT OF CARCINOMA PATHOLOGY SURVIVAL 








3 mth. Terminated by 


hysterectomy 


Well after 
24 yr. 


1. Colostomy (with hyster- 
ectomy) 

2. Perineal excision 1 mth. 
later 


Adenocarcinoma, B 
case 








Therapeutic abortion 











Well after 
25 yr. 


Perineal excision 3 mth. 
later 


Colloid carcinoma, B 
case 





Cesarean section at 
term. Live child 





Well after 
7 yr. 


Synchronous combined | Adenocarcinoma C1 
excision during pregnancy | case 





Cesarean section at 
8 mth. Live child 





Survived 
Ir mth. 
after 
diagnosis 


Adenocarcinoma CI 
case. Liver metas- 
tases 


Palliative perineo-abdominal 
excision 1 mth. later 





Terminated by 
hysterectomy 


Survived 
14 mth. 
after 
operation 


Adenocarcinoma C2 
case. Liver metas- 
tases 


Palliative restorative resec- 
tion with hysterectomy 





Medical induction 8 
mth. Normal 
delivery. Live child 


Adenocarcinoma, B 
case 


Well after 
9 yr. 


1. Colostomy to relieve 
obstruction during preg- 
nancy 

2. Synchronous combined 
excision 1 mth. after 
delivery 





Cesarean section at 
term. Live child 


Well after 
6 mth. 


Adenocarcinoma C2 
case. Single liver 
metastasis 


Palliative restorative resec- 
tion during pregnancy 





Cesarean section at 
term. Live child 


Died § yr. 
after 
operation 


Adenocarcinoma C1 
case 


Synchronous combined 
excision 2 mth. later 





Normal delivery. 
Live child 

















Well after 
5 yr. 


Adenocarcinoma C1 
case 


Synchronous combined 
excision 3 mth. later 














in three lymph-glands (C1 case). “Child delivered by 
Cesarean section at term. Mother and child alive and 
well 7 years later. 


Case 4.—No. 55431. Aged 34. Para 3. 

History of increasing bleeding and discharge of mucus 
per rectum for eighteen months. Carcinoma of rectum 
was diagnosed when 4 months pregnant. Patient was 
unwilling to have pregnancy terminated, and it continued 
until Cesarean section was performed June 11, 1952, a 
month before term, and a live child delivered. Admitted 
under care of Mr. W. B. Gabriel. 

_ On ExaMINaTION.—Mobile ulcerating carcinoma 2 in. 
‘tom anal margin. 

TREATMENT.—Palliative perineo-abdominal excision of 
tectum: July 16, 1952. Two large metastases were seen 
m ticht lobe of liver. Uneventful recovery from 
eration. Ulcerating adenocarcinoma of rectum of 
werage grade malignancy. Patient died 6 months later 
fom iver secondaries. 


Ci se 5.—No. 59534. Aged 40. Para s. 

H story of intermittent bleeding per rectum during 
defec tion for four years. Alternating diarrhoea and 
consti ation for two years. Admitted under care of 
Mr. (. Naunton Morgan. 


Case 6.—No. 34415. Aged 20. Para o. 

History of acute intestinal obstruction when § months 
pregnant. Treated by laparotomy and left iliac colostomy 
Nov. 10, 1945. Medical induction and normal delivery 
just before term. Admitted under care of Mr. O. V. 
Lloyd-Davies. 

On EXAMINATION.—Large growth in upper third of 
rectum. Lumen seemed to be obliterated. 

TREATMENT.—Synchronous combined excision of 
rectum April 17, 1946. Uneventful recovery. Adeno- 
carcinoma of rectum of average grade malignancy, no 
lymphatic metastases (B case). Patient alive and well 
9 years later. 


Case 7.—No. 68532. Aged 40. Para 1. 

History of bleeding per rectum during and between 
defecation and constant urge to defzcate for twelve 
months. Six months pregnant and not gaining weight. 
Admitted under care of Mr. H. R. Thompson. 

On EXAMINATION.—Large carcinoma encircling rectum 
7 cm. from anal verge. Uterus enlarged to umbilicus 
and foetal movements felt. 

TREATMENT.—Laparotomy showed single metastasis 
in right lobe of liver. Palliative restorative resection of 
rectum performed Aug. 8, 1955. Uneventful recovery 
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from operation except for mild attack of pyelitis. 
Adenocarcinoma of rectum of average grade malignancy, 
metastases in lymph-nodes (C2 case). Czsarean section 
was performed at term Dec. 15, and a live child delivered. 
No metastases were noted apart from the single one in the 
liver. Readmitted Feb. 25, 1956. The single secondary 
in the liver was removed by a right partial hepatectomy 
Feb. 29. No other metastases were seen. She made 
a good recovery. 


Case 8.—No. 42109. Aged 26. Para o. 

History of bleeding per rectum during last three 
months of pregnancy. Polypoid lesion of rectum diag- 
nosed on antenatal examination during last month of 
pregnancy. Breech presentation. Delivered by 
Cesarean section Feb. 24, 1950. Admitted under care 
of Mr. C. Naunton Morgan. 

On EXAMINATION.—Papilliferous growth of anterior 
wall of lower third of rectum. 

TREATMENT.—Synchronous 
rectum on May 18, 1950. Uneventful recovery from 
operation. Adenocarcinoma of rectum arising in a 
pre-existing villous papilloma. Average grade malig- 
nancy, and metastases in four lymph-nodes (C1 case). 
Patient remained well for 44 years, then went downhill 
and died § years after operation. 


combined excision of 


Case 9.—No. 35900. Aged 36. Para 2. 

History of constipation and backache in last few 
weeks of pregnancy. Similar symptoms in previous 
pregnancies. Carcinoma of rectum diagnosed night 
before delivery. Normal delivery of live child. 
Admitted under care of Mr. C. Naunton Morgan. 

On EXAMINATION.—Ulcerating carcinoma 12 cm. 
from anus. 

TREATMENT.—Synchronous combined excision of 
rectum Jan. 6, 1947, three ‘months after delivery. 
Uneventful recovery from operation. Adenocarcinoma 
of rectum of average grade malignancy. Metastases in 
eleven glands (C1 case). Patient alive and well § years 
later. 


DISCUSSION 


This series comprises a group of 9 women, 
between the ages of 20 and 40, in whom carcinoma 
of the rectum was diagnosed during pregnancy, 
between the years 1930-55. During the same 
period approximately 1600 women, of whom 108 
were aged 40 or under, were treated for carcinoma of 
the rectum at St. Mark’s Hospital. 

In 2 patients the rectal symptoms were minimal ; 
I (Case 6) presented as acute intestinal obstruction, 
while the other (Case 9) was diagnosed by digital 
examination of the rectum just before delivery. 
The remainder had rectal symptoms for a period 
varying between three months and four years and 
bleeding was common to all. The clinical diagnosis 
was confirmed by biopsy in each case. A radical 
excision of the rectum was performed in 6 patients, 
and a palliative operation in the other 3. There 
was no operative maternal mortality, and all the 
children survived, except in the 3 cases where the 
pregnancy was deliberately terminated. 

Eight of the specimens were adenocarcinoma, one 
occurring in a pre-existing villous papilloma, and 
the ninth was a colloid carcinoma. None of these 
cases occurred in a patient with familial polyposis. 
The extent of spread of the carcinoma in each 
specimen was classified according to the method of 
Dukes, 1932. There were 3 B cases (spread by direct 
continuity into adjoining tissues, but no involvement 
of lymph-glands); 3 Cr cases (spread to regional 
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lymph-glands) ; and 3 in the fourth stage (with spre, 
to distant organs). 

All the patients have been followed up and 6 a 
still living. The period of survival varies betwee 
six months and twenty-five years. None of th 
patients has had further pregnancies. 
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MANAGEMENT 


1. Operable Cases (i.e., when radical excisig; 
is possible).—When the diagnosis of carcinoma , 
the rectum is made in the last two months ¢ 
pregnancy the problem of treatment is not difficul 
as clearly it is best to excise the rectum afte 
parturition, which should be brought on before term 
by surgical induction or Cesarean section. Th; 
latter is probably to be preferred, since it is certain 
it obviates the possibility of dystocia ; it removes th: 
possible risk of embolic metastases precipitated }y 
pressure of the foetal head over the growth ; and; 
permits of inspection of the peritoneal cavity, y 
that the operability of the growth can be complete| 
assessed. Radical excision of the rectum should tk 
performed a few weeks after parturition, as soon « 
the patient is sufficiently recovered. 

When a carcinoma of the rectum is diagnosed, 
other than in the last two months of pregnancy, the 
whole problem of management centres round th 
question of whether or not the pregnancy should bk 
terminated. The possible reasons for terminating 
the pregnancy are both remote and immediate 
The former supposes that continued pregnancy maj 
adversely affect the long term prognosis while th 
latter concerns the possibility of the enlarged gravid 
uterus hindering operative procedures, or of spon- 
taneous abortion complicating the post-operative 
period. 

The various factors influencing the growth and 
spread of malignant tumours are so complex that the 
single factor of pregnancy is difficult to assess. 
Emge (1934), in a comprehensive survey on the 
influence of pregnancy on tumour growth, concluded 
that clinical evidence suggested that pregnancy 
favoured a protective mechanism against tumour 
growth, and that experimental evidence substan- 
tiated the clinical findings in general. This conclus- 
ion was similar to that of Mankin (1940), who found 
that pregnancy did not appear to accelerate the 
growth of malignant tumours, but in some ways 
seemed to inhibit it. He also thought that tumour 
growth advanced more rapidly at the conclusion ol 
pregnancy and the puerperium. Smith (1937 
studied the effect of pregnancy on malignant tumours 
in over 50 cases and gave the opinion that the 
prognosis was not improved if pregnancy was 
interrupted. On the other hand, Adair (1953 
considered that in carcinoma of the breast the 
prognosis was definitely improved by inducing 
abortion. This opinion was not confirmed by 
Westberg (1946), who made an extensive study ol 
carcinoma of the breast in pregnant and nursing 
mothers, and concluded that pregnancy had no 
great effect on the prognosis of breast cancer anart 
from the fact that patients delayed in consulting 4 
doctor, and there was nothing to suggest that induced 
abortion improved the prognosis. Similar vicws 
were expressed by White (1954), who also worked on 
carcinoma of the breast. 
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Reported cases of carcinoma of the rectum and 
regnancy, which include details of the after-history, 
how that the prognosis varies in individual cases. 
Katz and Kasper (1926) reported 6 operable cases, 
of which 3 survived for 15, 8, and 3 years respectively ; 
died after 4 years, 1 showed evidence of secondaries 
after a year, and I was untraced. Katz (1930) 
recorded 1 case which died of metastases 9 months 
after operation, and a second which developed a 
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TREATMENT.—Termination of the pregnancy was 
refused. Combined synchronous abdomino-perineal 
excision of the rectum Nov. 4, 1947. Uneventful recovery. 
Mucoid adenocarcinoma of the rectum with metastases in 
four out of seven lymph-nodes. Delivered of healthy 
child by Caesarean section May 5, 1948. A year later 
she again became pregnant against advice. Delivered of 
live child by second Cesarean section Sept. I1, 1950. 
No evidence of secondaries in the peritoneum or liver. 
Patient alive and well 9 years after excision of rectum. 


Table I1.—To sHow COURSE OF PREGNANCY FOLLOWING OPERATIONS DURING PREGNANCY 



































ATL Sree year ssa sm nS mm 
DURATION OF S Cc 
siaiatiiaalin PREGNANCY AT UBSEQUENT COURSE OF 
REFERENCE TIME OF OPERATION PREGNANCY 
OPERATION 
Maunsell (1925) 3 mth. Two stage perineal excision Normal delivery at term 
3 mth. Abdominoperineal excision Normal delivery at term 
Katz and Kasper (1926) ; ; 
Case 10 3 mth. Kraske Version and extraction at 
term 
Case 11 3 mth. Kraske Pregnancy not disturbed 
Case 12 3 mth. Kraske Terminated at 7 mth. 
Case 14 8 mth. Hochenegg Forceps delivery at term 
Case 15 4 mth. Hochenegg Normal delivery 
Katz (1930) 2 mth. Hochenegg Porro Cesarean section at 
term 
Banner and others (1945) , 
Case 2 7 mth. Hartman Abortion 4th d.; mother 
died 
Case 3 § mth. Subsacral excision Cesarean section 38th wk. 
Case 4 § mth. Posterior excision Porro Cesarean section at 
term 
Bacon (1949) 2 mth. Abdominoperineal proctosigmoidectomy Normal delivery at term 
3 mth. Abdominoperineal proctosigmoidectomy Aborted 14th d. 
Jennings (1952) 3 mth. Abdominoperineal excision Cesarean section at term 
McLean and others (1955) : : é : 
Case 1 2 mth. Restorative anterior resection Normal delivery at term 
Cade (1956 3 mth. Synchronous combined excision Cesarean section at term 
Present series : a : 
Case 3 3 mth Synchronous combined excision Cesarean section at term 
Case 7 6 mth. Restorative resection Cesarean section at term 














recurrence after a year. Banner and others (1945) 
had 2 patients with carcinoma of the rectum who 
survived operation ; one was followed for 2} years and 
the other, which also appears to have been recorded 
by Mayo and Hunt (1941) was well after 5 years. 
Two patients of Gilchrist and David (1948) were 
well after 9 and 7 years respectively, while a third 
died after 2 years. Schlemenson and others (1950) 
reported a patient who was well after 2 years. 
McLean and others (1955) gave details of the after- 
history of 3 patients of whom 2 were well after 
4} and 2} years respectively, and 1 died from 
metastases after 4 years. 

I am indebted to Sir Stanford Cade (1956) for 
details of the following remarkable case, in which the 
patient has had a second pregnancy and has survived for 
9 years after excision of the rectum during pregnancy. 


The patient was aged 26. History of bleeding per 
rectuin. Spasmodic lower abdominal pain for a year, 
and more recently constant pain in the rectum. 
Amer >rrhcea for two months. No previous pregnancy. 

©: EXAMINATION.—Hard ulcerated growth on the 
anterior rectal wall, spreading over one third of the 
circu:iference. Biopsy showed adenocarcinoma. Uterus 
enlar-ed to the size of a 3}-month pregnancy. 








Thus out of 17 cases, 6 survived from § to I5 
years ; 5 were well at periods of 2-4} years; and 
6 were dead or known to have a recurrence after 
9 months to 4 years. The 9 St. Mark’s cases show 
somewhat similar results, allowing for a longer 
follow-up period, and 5 patients have achieved a 
5-year survival. Table 1 shows that in these cases 
the prognosis depends on the stage of the growth at 
the time of operation, in the same way as in un- 
complicated cases, and does not seem to be affected 
by the duration of pregnancy. The number of 
cases is too small for statistical comparison with 
uncomplicated cases of the same age-group, but it 
might be mentioned that the 4 cases under 30 years 
of age compare extremely favourably with the rest 
of that age-group. 

From the available data we must conclude that 
there is no particular reason to expect pregnancy to 
have an adverse effect on carcinoma of the rectum, 
and in practice in the cases that can be studied the 
results seem to be at least no worse than in carcinoma 
of the rectum uncomplicated by pregnancy. The 
possible adverse effect of pregnancy on the growth 
and spread of the carcinoma cannot then be a reason 
for terminating the pregnancy. 
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The possible operative difficulties due to the 
size of the gravid uterus can best be determined by 
considering some of the reported cases in which an 
excision of the rectum has been performed during 
pregnancy. The cases are set out in Table II, 
which shows that the rectum has been successfully 
excised during pregnancy by a variety of methods. 
It will be noted that many of the patients were in 
the early months of pregnancy, when the uterine 
enlargement was not great, and it might be supposed 
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proctosigmoidectomy and aborted 4 days late 
without ill-effects. The second occurred 4 day 
after an anterior resection and terminal colostomy 
and the patient died 2 days later, apparently frog 
peritonitis. Thus out of 18 patients subjected jy 
excision of the rectum during pregnancy I aborte/ 
without ill-effect and 1 aborted and died. Th 
risks of ill-effects from spontaneous post-operatiy 
abortion therefore appear to be small, except in th 
presence of infection. Since the incidence of pos. 





































Table III.—CASES OF PREGNANCY FOLLOWING EXCISION OF RECTUM 
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INTERVAL is fai 
BETWEEN regi 
REFERENCE AGE OPERATION PATHOLOGY OPERATION DELIVERY SURVIVAL P 
AND 
PREGNANCY 
Katz and Kasper (1926) 
Case 9 42 Hochenegg Adenocarcinoma I yr. Normal Well after 15 » A 
Case 15 38 Hochenegg Adenocarcinoma 4 yr. Normal Sudden death of tl 
after delivery 
Katz (1930) 28 Hochenegg Adenocarcinoma I yr. Normal Recurrence in pi 
during preg- 
nancy rect 
Pommerenke (1936) 25 Abdominoperineal Adenocarcinoma. No 2 yr. Normal Well after 4 yr nad 
excision glands involved 4 yr. Normal last | 
e 
Banner and others (1945) 29 Kraske Adenocarcinoma B 4 yr. Cesarean operation Well after § yr a 
Thompson (1954) 25 Radical excision Not stated 24 yr. Normal Well after 74 8 ]] I, 
39 Radical excision Adenocarcinoma 13 mth. Therapeutic abortion | Alive after 2 yr 
2 yr. Therapeutic abortion tern 
alte! 
Cade (1956) 26 Synchronous combined | Mucoid adenocarci- I yr. Cesarean operation Well after 9 yz ; 
excision noma won 
— carc 
St. Mark’s a 
(i) 27 Perineo-abdominal Adenocarcinoma B I2 yr. Cesarean operation Well after 16 y: tert 
excision rem 
(ii) 32 Synchronous combined | Colloid carcinoma C1 7 yr. Cesarean operation Well after 8 yr me 
excision rege 
(iii) 32 Synchronous combined | Colloid carcinoma C1 3 yr. Normal Clinical metas- § dec 
excision tases at 6 yr. ti 
Died after 7 yx. P44 
ser] 
Pre 
that the difficulty might become greater as pregnancy operative infection following excision of the rectum of 
advances. It was for this reason that Bacon and has been greatly reduced in recent years, the risk o! § pro 
Rowe (1947) recommended a Porro’s operation in infection today is slight. We conclude that the§ gro 
conjunction with excision of the rectum during the possible ill-effects of spontaneous abortion are notf the 
second three months of pregnancy. Experience sufficient reason for the termination of pregnancy § sho 
with Case 7 showed that in practice there was no’ unless there is particular cause to anticipate post-§ the 
difficulty. At operation the gravid uterus could be operative infection. pre 
lifted out of the pelvis and held over the symphysis ; Consideration of the various reasons for terminat- J aft 
this manceuvre not only left the pelvis clear, but ing pregnancy has led to the inevitable conclusion 
also acted as a natural retractor holding up the that there is no reason for doing so, except perhaps 
pelvic floor. We must therefore conclude that when infection is anticipated. Once the decision t0 
practical experience shows that the size of the leave the pregnancy undisturbed is reached the § pr 
gravid uterus does not greatly hinder operative treatment of operable carcinoma of the rectum} su 
procedures in the pelvis, and is not per se an indication complicated by pregnancy can be considered on the § diz 
for the termination of pregnancy. same lines as in the absence of pregnancy.  - 
The possibility of spontaneous abortion must be 2. Inoperable Cases (when radical excision 1 § co 
faced after any operative procedure during pregnancy. not possible).—It is unusual these days to meet 2 th 
This problem was investigated by Mussey and Crane growth so widespread as to preclude any form 0! § no 
(1927), who found 2 abortions after 74 gall-bladder operative treatment, and cases which are inoperable § ini 
operations in pregnant women; 3 abortions after as regards radical excision may still be suitable for 
19 operations for ovarian cyst; and 3 abortions a palliative excision. When inoperable growths art f dt 
following 13 operations for myomectomy. Thus diagnosed late in pregnancy, the child should bef as 
the abortion rate was low following non-pelvic delivered by the surest method, and palliative treat-} w! 
operations, and increased in pelvic operations, ment instituted after parturition. A more difficult 
particularly when the uterus was involved. Table IJ problem occurs when an inoperable carcinoma 1 
shows that there were 2 abortions following excision diagnosed early in pregnancy. While Hermai 
of the rectum in 18 pregnant patients. One was (1878) states “ that it is right and proper to cut short 
discharged home 10 days after an abdominoperineal pregnancy if by so doing we can save or prolong 
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maternal life ’’, we have no evidence that terminating 
pregnancy in the case of an inoperable carcinoma of 
the rectum will increase the time of survival. How- 
ver, when the prognosis seems to be poor as regards 
e patient getting to term, consideration must be 
biven to inducing a therapeutic abortion. The 
final decision will often have to be made at laparotomy 
‘hen the complete extent of the disease is revealed. 
When there are extensive distant metastases and the 
immediate prognosis is poor, the pregnancy may be 
terminated by hysterectomy or hysterotomy, and 
if necessary a palliative operation can be done at the 
same time. In cases where the immediate prognosis 
is fair, a palliative operation should be done and the 
pregnancy left undisturbed. 


PREGNANCY AFTER EXCISION OF 
CARCINOMA OF RECTUM 


A discussion on the management of carcinoma 
of the rectum and pregnancy would perhaps be 
incomplete without some mention of pregnancy 
in patients who have already had an excision of the 
rectum for carcinoma. Three women who have 
had an excision of the rectum in St. Mark’s in the 
last twenty years are known to have had a subsequent 
pregnancy. These 3 cases, and some that have been 
reported in the literature, are summarized in Table 
II], which shows that successful pregnancy often 
terminating in a normal delivery is quite possible 
after excision of the rectum. Since a number of 
women of childbearing age survive operations for 
carcinoma of the rectum and must be considered as 
fertile, except when ovaries or uterus have been 
removed during the operation, advice will be required 
regarding possible conception. _In many cases the 
decision will mainly depend on the reaction of the 
patient to colostomy life, the size of previous family, 
secial circumstances, and other non-medical reasons. 
Presuming that pregnancy does not affect the spread 
of carcinoma, medical advice must rest on the 
probable prognosis as indicated by the stage of the 
growth at the time of operation. ‘Thus patients with 
the poor prognosis of a C2 or fourth-stage growth 
should not become pregnant, while in patients with 
the relatively good prognosis of A or B growths, 
pregnancy might be considered if they are well 
after 5 years. 


SUMMARY 


The problem of carcinoma of the rectum and 
pregnancy is presented. After a short historical 
survey, details of 9 cases of carcinoma of the rectum 
diagnosed during pregnancy are reported. 

After consideration of the available evidence it is 
concluded that pregnancy does not adversely affect 
the course of carcinoma of the rectum and there is 
no indication for therapeutic abortion except when 
infection is anticipated and in some inoperable cases. 

Cases of carcinoma of the rectum diagnosed 
during pregnancy should be treated on the same lines 
a& cases uncomplicated by pregnancy, except that 
when the diagnosis is made during the last two 
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months of pregnancy operative treatment must be 
delayed until after delivery, which may be performed 
before term by Cesarean section. 


I shouid like to thank the surgeons of St. Mark’s 
Hospital for permission to cite their cases, Dr. 
Cuthbert Dukes for help and advice, and the British 
Empire Cancer Campaign, which defrayed some of 
the cost of this work. 
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CASE REPORT 


A man of 70 was admitted to the Coventry and 
Warwickshire Hospital as an emergency on January 13, 
1955 with a 24-hour history of hematuria. There was 
no pain to begin with, but a few hours after the onset he 
began to complain of a constant dull ache in the left loin, 
radiating round the side towards the midline in front. 





Fic. 77.—Intravenous pyelogram showing calculi in the 
pelvis and lower part of the left kidney and shadows in the 


There is no concen- 
(Low-power view.) 


upper pole due to calcified blood-clot. 
tration of the dye on this side. 


For two years he had suffered from a minor degree of 
nocturnal frequency. The patient was positive that his 
symptoms were not preceded by any injury or strain. 

On EXAMINATION.—The pulse and temperature were 
normal. The left side of the abdomen and the left 
loin were extremely tender, and when the patient was 
later examined under anesthesia the presence of a large 
mass in the loin was confirmed. 

The previous history was noteworthy. In 1926 the 
patient sustained a fracture of the shaft of the right femur 
for which a plating operation was carried out. The leg 
appears to have been satisfactory until 1947, when signs 
of infection appeared at the site of the fracture. During 
the next six years he underwent a series of operations, 
including removal of the plate, insertion of a bone-graft 
and screws, removal of the screws, guttering of the bone, 
amputation of the leg, and finally lumbar sympathectomy 


for ‘phantom limb’ pains. He was, of course, 
immobilized for long periods. 
INVESTIGATIONS.— 


Cystoscopy.—The residual urine was blood-stained, 
and blood and debris were issuing from the left ureteric 
orifice. 

Intravenous Pyelography (Fig. 77).—The right kidney 
appeared normal. On the left side, the kidney outline 
was much enlarged, and there was no evidence of any 
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renal 
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secretion of the dye. A large calculus of the siaghoy 
type occupied the pelvis, and the outline of a rounds 
stone could be seen as a nucleus within it. A group¢ 
smaller stones oceupied the lower pole of the kidney an 
an area of spotty calcification was visible in the up 
pole. The margin of the psoas shadow appeared norm 

Blood-urea 26 mg. per cent. Haemoglobin 90 px 
cent. 

AT OPERATION (January 21).—The left kidney wy 
approached through an incision in the bed of the twelfij 
rib. On opening the renal fascia the upper pole of tk 
kidney was found to lie in a cavity containing alter 
blood and thin purulent fluid. The kidney had rupture; 
on its convex surface. Nephrectomy was performed. 

An uneventful recovery followed. 

THE SPECIMEN (Figs. 78, 79).—The kidney wa 
large and showed gross hydronephrosis. The loculi ¢ 
the hydronephrosis contained old blood-clot, and that i: 
the upper pole showed extensive calcification corresponié- 
ing to the shadows seen in the pyelogram. A large stox 
of a dark colour and hard consistency and with a ven 
spiky surface was firmly impacted in the pelvis. It wa 
composed of calcium phosphate and calcium oxalat 
Dr. W. C. MacCullagh Wilson reported on the specimen 
as follows :—‘‘ The kidney is the site of an advancei 
calculous hydronephrosis with haemorrhage into th 
pelvis and externally with perirenal hematoma formation 
Section of the rind of parenchyma shows the usu 
destruction by pressure atrophy, chronic inflammation, 
and fibrosis. Detailed examination of the pelvis reveak 
a previously unsuspected papillomatosis (Fig. % 
The epithelial hyperplasia is extremely active, but not ye! 
frankly malignant ”’. 

Comment.—lIt seems likely that the sequence o 
events in this case was as follows. During prolonged 
recumbency due to the late complications of a fractured 
femur the patient developed a stone in the left kidney 
This resulted in the formation of hydronephrosis and 
eventually loss of function of the kidney. Papillomatous 
change took place in the lining epithelium of the pelvis, 
and this was responsible for recurrent haemorrhage 
The presence of calcification in the blood-clot shows that 
hemorrhage must have been taking place for some 
considerable time. Finally, another bout of hamorrhag: 
raised the intrarenal pressure sufficiently to rupture the 
thin wall of the hydronephrosis. 

























Among the reported cases of spontaneous rupture 
of the kidney I have only found 3 which wer 
associated with papilloma of the renal pelvis. 

Clarke (1955) recorded a case in which the renal 
pelvis ruptured in the presence of hydronephrosis 
due to a large benign papilloma of the pelvis. There 
was an element of slight trauma as a short time before 
the onset of symptoms the patient was picked up by 
her husband and squeezed. 

In the example recorded by Lorenz (1948) the 
rupture was situated in the thinned-out parenchym 
of a hydronephrotic kidney. Hematuria preceded 
the rupture by three days, and with the onset 0! 
loin pain the hematuria ceased. At operation blood 
was found around the kidney, and it is clear that. the 
cause of rupture, as in the case presented in this 
present paper, was hemorrhage from the papi!'oma. 

Frumkin and Meigher (1953, Case 1) described 2 
case of rupture of the upper pole of a kidney due to 
hemorrhage from a papillary carcinoma o! the 
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SPONTANEOUS 





renal pelvis. A nephro-uretectomy was followed by 
recovery. ‘Two years later a total cystectomy was 
necessary for an extensive papillary carcinoma of the 


ladder. 
























REVIEW 


Although examples of spontaneous rupture of 
he kidney are published from time to time, the 
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Fic. 78.—The kidney after removal, showing the site of 


rupture. (Low-power view.) 


which has accumulated. Abeshouse (1935) collected 
26 examples of spontaneous rupture of the renal 
pelvis, and Potampa (1949) estimated that, including 
2 cases of his own, 39 examples of spontaneous 
rupture of the pelvis and parenchyma had been re- 
ported. This is certainly an underestimate, as some 
cases of parenchymal rupture have been published 
under the title of ‘ spontaneous perirenal haematoma’. 

The nomenclature of the condition is, in fact, 
confused. ‘The cases described as ‘ spontaneous 
tupture of the kidney ’ include, at one extreme, the 
patient who suddenly collapses with gross hemor- 
thage into the perirenal space, and at the other, the 
patient with a large renal stone slowly perforating the 
renal parenchyma to cause suppuration in the space. 
A working classification of the main types of spon- 
taneous rupture is needed if clarity is to be achieved. 
The following groups may be identified, although 
inevitably there is a certain amount of overlap. 

1 Acute Spontaneous Rupture of the 
Kidney.—This may be defined as a disease of acute 
onse’ caused by the escape of blood or urine or the 
contats of a hydronephrosis into the perirenal 
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tissues through a breach in the renal pelvis or 
parenchyma, and which is not associated with a 
history of injury. 

2. Chronic Spontaneous 
Kidney.—Perhaps better described as ‘ slow per- 


Rupture of the 


foration of the kidney’. This group includes the 
type of case mentioned above, in which a stone slowly 
ulcerates through the parenchyma, and also those 
cases in which suppurative lesions of the kidney 
perforate the organ to cause infection in the perirenal 





Note the large calculus 


_ Fic. 79.—The kidney on section. 
impacted in the pelvis and calcification in the blood-clot. 
(Low-power view.) 


space and sometimes fistulae. Many examples of 
perinephric abscess fall into this group. In contrast 
with the abrupt onset of the acute variety, the disease 
begins slowly and insidiously. It should be 
mentioned, however, that pressure necrosis by a 
stone in the renal pelvis may sometimes cause 
spontaneous rupture of the acute type. 

3. Spontaneous Perirenal Haematoma.— 
This term should be confined to instances of hamor- 
rhage into the perirenal space not associated with 
trauma and in which no rupture of the kidney can be 
demonstrated. Polkey and Vynalek (1933) after a 
diligent search of the literature were able to assemble 
the surprising number of 178 examples of this 
condition. Various renal disorders (especially neph- 
ritis), diseases affecting the renal blood-vessels, 
and general blood-diseases, such as leukemia and 
hemophilia, were found to be some of the conditions 
causing this type of hwmorrhage. Twenty-two 
examples of perirenal hemorrhage due to renal 
tumours were also included. 

4. Spontaneous Rupture of Renal Tumours. 
—This term should only be used when the tumour 
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itself undergoes rupture. When, as in the first case 
of Frumkin and Meigher (1953), the rupture is of 
the kidney secondary to hemorrhage from the tumour, 
or, as in the case of Lorenz (1948), of a hydronephrosis 
caused by the tumour, the case should be regarded 
as one of true acute spontaneous rupture. Frumkin 
and Meigher could only trace records of 8 examples 
of spontaneous rupture of renal tumours including 
their own 2 cases. Three of the tumours were 





Fic. 80.—Histological appearance of the papillomatous lining 


of the pelvis. (Low-power view.) 


sarcomata, 2 were lipomata, 1 a Wilm’s tumour, 
and 1 was described as having myomatous and 
lipomatous features. They conclude that sarcomata 
are more prone to spontaneous rupture than other 
renal tumours. 

A diseased kidney is more susceptible to injury 
than a normal kidney, and will rupture following a 
degree of trauma that would not damage the healthy 
organ. The injury may be quite trivial and a sudden 
muscle strain will suffice—the patient described by 
Quarry Wood (1923) sustained rupture of a hydro- 
nephrosis following the muscular exertion of leaping 
into bed. In true spontaneous rupture, however, 
there is no trauma at all, or else it is so slight that it 
does not engage the patient’s attention. It may take 
place while the victim is asleep (Irwin, 1943). It 
will be understood that while the dividing line 
between traumatic and spontaneous rupture is 
necessarily a little indistinct, clarity will be most 
easily achieved if the term ‘ spontaneous rupture’ 
is only employed when there is no history of any 
injury or muscle strain, however slight. A few 
instances of spontaneous rupture of apparently 
normal kidneys have been described (Renander, 
1941 ; Murphy and Harney, 1951 ; Potampa, 1949). 


MATERIAL 


I have examined all the available papers in the 
English language dealing with spontaneous rupture 
of the kidney. Those cases in which there was any 
trauma, however trivial, have been excluded. In 
addition, those cases which, under the classification 
given above, would be described as chronic spon- 
taneous rupture, spontaneous perirenal hematoma, 
or spontaneous rupture of renal tumours, have been 
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set on one side. A number of instances has bey 
recorded in which the diagnosis of spontaneoy 
rupture of the kidney was made by the demonstratig, 
of extravasation of radio-opaque fluid after retrograg, 
catheterization and injection, and a suspicion cross 
the mind that in some cases the catheter may hay 
perforated a diseased renal pelvis. These cases hay 
also been excluded. 
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The remaining cases, 40 in number, all of whic urina! 
fall into category 1 of the classification are indicate; actual 
by asterisks in the bibliography. Thirty-two wenff obser 
male and 8 female. The right side was the seat ff inves 
the lesion in 24 instances, the left side in 15, aniMfof th 
one example was bilateral. and | 

than 
MECHANISM OF RUPTURE E 

In Table I will be found an analysis of thi distr 
pathological state of the kidneys in this group ¢ 
40 cases. It will be seen that hydronephrosis 

Years 
Table I.—PATHOLOGICAL CONDITION OF THE Rupture %® % 
KIDNEY I 
( Calculous 17 the 
Hydronephrosis< Idiopathic 9 29 
\ Other causes 3 cont 
Infarct 2 is tk 
Acute nephritis I “fier 
Chronic pyelonephritis I limit 
Carcinoma of renal pelvis I pres 
Normal kidney 3 
Indefinite 3 the 
pen The 
40 
con 
overwhelmingly the most common condition found-§ spre 
72 per cent of the cases. Most of these hydroneph-§ fror 
roses were associated with calculi (17 out of 29.— pos: 
but in 9 cases the hydronephrosis was of th§ Per 
idiopathic type. The other pathological condition by 
which may predispose to spontaneous ruptur§ con 


(infarct, nephritis, etc.), although frequently men-§ (19. 
tioned in papers dealing with this disorder, are inf} per 
fact extremely rare. tan 

The site of the rupture was the pelvis in 15 cases, esc 
usually on the posterior surface, and the parenchym is 1 
in 17 cases, while in the remaining 8 examples th 


precise site was not revealed. she 
suf 
Table I].—MECHANISM RESPONSIBLE FOR RUPTURE Th 
Hemorrhage into hydronephrosis 9 ab: 
Firm impaction of a stone 8 ple 
Pressure necrosis by a stone 4 
Infarct of kidney 2 Hz 
Gangrene of pelvis due to infection I SCI 
Acute nephritis I 
Chronic nephritis I to 
Obstruction of ureter by carcinoma of the ureter I th 
Normal kidney 3 
Mechanism indefinite 10 th 
fu 
be 
The case-records have been examined with ‘ff ps 


view to determining the mechanism responsible for} by 
rupture. Table II shows the findings. ‘Three 
important factors emerge :— . 

1. Sudden hemorrhage into a hydronephrosis 
(9 cases). 

2. An acute elevation of the intrarenal pressut 
due to impaction of a stone in the ureter or at the 
pelvi-ureteric junction (8 cases). 

3. Pressure necrosis of the wall of the pelvis o 
parenchyma by a stone (4 cases). 

In Io cases no definite explanation of ruptur 
could be postulated. In all these cases except one; 
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SPONTANEOUS 






the kidney was hydronephrotic, and it seems likely 
that an important factor was the intervention of 
infection in the hydronephrosis, causing an increase 
in the tension and possibly interfering with the 
drainage into the ureter. This is suggested by the 
pearances of infection in the kidney after removal, 
iyndalso by the fact that frequently the acute symptoms 
of rupture were preceded for a few days by other 
urinary symptoms. In 4 cases in this series rupture 
actually took place while the patient was either under 
observation or in process of having urinary symptoms 
investigated. In Potampa’s (1949) first case infection 
of the kidney proceeded to gangrene of the pelvis 
and rupture. In many cases it is clear that more 
than one factor was responsible. 

Except for the very young, the cases are evenly 
distributed among the age-groups (Table III). 


Table II].—AGE DISTRIBUTION 


Years O-10 10-20 20-30 30-40 40-50 §0-60 60-70 70-80 80 + 
No. of cases 0 2 10 2 9 8 5 4 ° 

It is usually said that when the rupture is through 
the pelvis extravasation of urine predominates, in 
contrast with parenchymal rupture when hemorrhage 
is the main feature. This is only true in a very 
limited sense, because a hydronephrosis is usually 
present and the fluid which escapes is, in either case, 
the fluid contents with a variable amount of blood. 
These contents are usually infected. Untreated, the 
condition will prove fatal in most instances from 
spreading infection and toxemia, and less commonly 
from the effects of hemorrhage. It is, however, 
possible for spontaneous recovery to take place. 
Persky and Joelson (1954) reported a case diagnosed 
by intravenous pyelography which was treated 
conservatively with recovery, and Reid and Menzies 
(1945) found when operating on their case that the 
perforation of the renal pelvis had sealed spon- 
taneously. As with traumatic rupture of the kidney, 
escape of blood and urine into the peritoneal cavity 
is unusual, and was found only § times in this series. 

In those cases which survive the initial phase of 
shock and toxemia without operative treatment, 
suppuration in the perinephric space will follow. 
This may remain localized to form a perinephric 
abscess, or the infection may spread along anatomical 
planes. In the example reported by Delzell and 
Harrah (1928) the infection spread to the groin and 
scrotum (possibly along the spermatic vessels) and 
to the perineum. An empyema also developed on 
the affected side. Despite multiple incisions into 
the area of extravasation death took place. A 
further possibility is that the extravasation may 
become encysted and remain unabsorbed to form a 
pseudohydronephrosis. Such a case was reported 
by Block (1932). 


DIAGNOSIS 


‘The onset is usually acute with severe loin pain. 
Nearly always there is a previous history of urinary 
trouble or renal colic. The signs of surgical shock 
are present to a variable degree. There is acute 
tencerness in the affected loin and a large mass may 
be ‘elt in this situation, but frequently the mass can 
onl» be identified under anesthesia because of 
mu cle guarding. In less acute cases the presence 
of n infected extravasation in the perirenal space 
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gives rise to toxemia with malaise, fever, rigors, 
leucocytosis, etc. The urine may be blood-stained 
and is often infected. In examples of intraperitoneal 
rupture generalized muscle guarding and tenderness 
are evident. 

An accurate pre-operative diagnosis depends on 
the demonstration of extravasation around the 
kidney by radiological techniques. The well-known 
signs associated with perinephric infection are 
present, namely, scoliosis with concavity to the 
affected side, loss of the outline of the renal shadow, 
and obliteration of the psoas shadow. If calculi have 
escaped through the rupture they will be seen to lie 
outside the renal tract. An intravenous pyelogram 
may show escape of dye into the perirenal tissues. 
The pyelogram in the case reported by Renander 
(1941) showed a pool of dye around the lower pole 
of the kidney, and by coating the lateral surface of 
the psoas muscle it accentuated the margin of the 
muscle on the film. Renander suggests that this 
latter feature is only present in the first twenty-four 
hours after rupture. Banks (1954) was able to 
demonstrate a subcapsular rupture by intravenous 
pyelography. 

The intravenous pyelogram has, however, a 
somewhat limited application, because in many cases 
of hydronephrosis the kidney function will be too 
poor to concentrate the dye. The extravasation 
may then be demonstrated by retrograde pyelography, 
but the surgeon will have to weigh the advantages of 
confirming his diagnosis in this way against the 
dangers of infecting the hydronephrosis if the 
provisional diagnosis of spontaneous rupture proves 
to be mistaken. 

Some unusual findings which have been reported 
may be of interest. The patient described by 
Brown (1930) complained of severe pain in the loin 
but obtained sudden relief when something appeared 
to give way inside him ; following this a fluctuant 
swelling appeared in the flank. On the other hand, 
the subject of an intraperitoneal rupture reported 
by Taylor (1884) had a swelling in the side which 
disappeared when his pain suddenly became worse. 
In the case reported by Mathé (1932) the patient was 
jaundiced, but the reason for this is not clear. 


TREATMENT 


In traumatic rupture of the kidney the organ is 
usually in a healthy condition, and the treatment is 
therefore conservative in the first instance. In 


Table IV.—METHODS OF TREATMENT AND RESULTS 


Deaths 

Nephrectomy 22 I 
Drainage (with or without removal of 

stone) 10 5 

Removal of stone and repair of perforation 2 ° 

Marsupialization of hydronephrosis I ° 

No treatment 5 4 

40 10 


spontaneous rupture the kidney is grossly diseased 
and the treatment is radical and operative. The 
correct management of spontaneous rupture is 
treatment of shock, if present, followed by nephrec- 
tomy and drainage of the perinephric space. The 
treatment is extremely successful—22 of the 40 cases 
were treated in this way, and all but one recovered 
(Table IV). Adequate chemotherapy no doubt 
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played a part in this success. Ten cases received 
drainage alone, usually because they were judged too 
ill for nephrectomy, and half of these died. Five 
cases for one reason or another received no treatment 
and 4 of them failed to survive. In desperately ill 
cases drainage, followed by nephrectomy as soon as 
possible is advised. In the rare case where the 
kidney is not grossly diseased an attempt to conserve 
the kidney might be considered. Mathé (1932) 
removed a stone from the pelvis in a case of rupture 
of the pelvis and closed the tear, and Councill and 
Councill (1950) removed a stone that was perforating 
the parenchyma. Both cases recovered. Similar 
considerations would apply if the opposite kidney 
was diseased. 


SUMMARY 


1. An example of spontaneous rupture of the 
kidney, due to hemorrhage into a calculous hydro- 
nephrosis from a papillomatous lesion in the renal 
pelvis is presented. 

2. Forty examples of spontaneous rupture 
recorded in the literature are analysed. 

3. The affected kidney is nearly always grossly 
diseased. 

4. The commonest lesion of the kidney is 
hydronephrosis. 

5. The important factors causing spontaneous 
rupture are :— 

(a) Hemorrhage into a hydronephrosis. 

(b) A rise in the intrarenal pressure due to an 
impacted calculus or other cause. 

(c) The onset of infection. 

(d) Pressure necrosis by a calculus. 

6. Nephrectomy and drainage of the perinephric 
space is the treatment of choice and gives excellent 
results. 


I am indebted to Dr. J. E. Glasgow for the 
radiological investigation, to Dr. W. C. MacCullagh 
Wilson for the pathological report, and to Mr. P. H. 
Partridge for the photographs. 
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ACUTE GASTRODUODENAL EPISODE FOLLOWING OPERATION 
FOR ANOTHER CONDITION 


By ANTHONY J. H. RAINS, PAUL DAWSON-EDWARDS, anp VICTOR S. BROOKES 


QUEEN ELIZABETH HOSPITAL, BIRMINGHAM 


ACUTE duodenal ulcer following trauma by burning 
was described by Curling in 1842. Since then, such 
a response to trauma has always been an accepted 
complication, not to be expected, but rather to be 
regarded as an uncommon and unfortunate occur- 
rence. To some the same phenomenon described 
and about to be discussed may never have happened, 
while to others it may be an isolated incident. 

In this hospital some years ago Hugh Donovan 
(1950) drew attention to the danger of gastroduodenal 


hemorrhage as an early complication of genito- 
urinary operations. It appeared that patients with a 
peptic ulcer history, yet admitted for genito-urinary 
surgery, might bleed severely from their ulcers soon 
after operation and die. On this experience 
Donovan advises that when such cases are admitted 
to hospital, it is wise to consider surgery for the 
ulcer before operating on prostate or blac der. 
Clifford Morson (1948) discussing the selection of 
cases for prostatectomy also stresses the ¢ eat 
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anger attendant upon the flare-up of the undiagnosed 
eptic ulcer after prostatectomy. 

Recently Risholm (1955) has reported 3 cases 
jer prostatectomy, together with 5 post-traumatic 
ses (4 after a fracture and one after a scald). 
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Here in the general run of surgery the same 
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experience has been forthcoming. Besides the acute 








COMPLICATION 


Table I.—EXAMPLES OF PEPTIC ULCER COMPLICATION 


TRANSFUSION 





FINDINGS 


hemorrhage and flare up from known ulcers, bleeding 
has occurred in unsuspected ulcers. 
complications, such as penetration and perforation, 


Other peptic 



























































PRIMARY PRIMARY 
‘o. | AGE | SEX (Days Post- AND SECOND AT RESULT REMARKS 
P LESION OPERATION OPERATIVE) OPERATION OPERATION 
2) Hemorrhage with known history of ulcer 
1 | 65 M.;| Gangrene of Amputation Hematemesis, 3 Transfusion — Died Post-mortem. Mas- 
. foot only sive hemorrhage 
from a large gastric 
ulcer 
2 | 66 | M.| Enlarged pros-| Second stage | Hamatemesis, 9 Transfusion _ Died Active ulcer. Pre- 
tate one month only operation on diet 
after first 
3 | 53 | M.| Papilloma of | Partial cystec- | Hamatemesis and | Transfusion. Very large | Recovered | Developed subphrenic 
bladder tomy melzna, 9 Partial gas- gastric ul- abscess. Chest was 
trectomy. cer into drained 
Drainage pancreas 
subphrenic 
abscess 
4 | 47 M.| Carcinoma of | Left pneumon-| Hamatemesis and | Transfusion — Recovered | 27-year history of 
left lung ectomy pyloric obstruction, only duodenal ulcer. Sub- 
6 sequent attacks have 
settled on medical 
treatment 
b) Hemorrhage with no known history 
$ | $2 M.| Enlarged pros-| Millin’s pros- | Hamatemesis, 11 Transfusion Died Large lesser curve 
tate (patholo- tatectomy only gastric ulcer 
gical report, 
cancer) 
6 | 62 | M.| Enlarged pros- P.U.R.* Hematemesis, clot | Transfusion _ Died Chronic duodenal ul- 
tate retention and extra- only cer 
vasation 14(P.U.R.)* 
2 (S.P.C.)t 
7 | 65 | M.| Enlarged pros-| Millin’s pros- | Hamatemesis and | Transfusion Huge Died Had some bleeding 
tate tatectomy melzna, 6 (1) Partial chronic per rectum after 
gastrectomy duodenal gastrectomy. Ulcer 
(2) Resuture ulcer into removed, however 
of duodenal pancreas 
stump 
8 | 47 | M.| Hemorrhoids | Hemorrhoid- | Increasing anemia | Transfusion Scarred | Post-oper- | Died three months 
ectomy and melena, 7 Laparotomy duodenum.| ative later. Duodenal ulcer 
Blood in mania found at autopsy 
all small 
intestines 
9 | 35 M.| Infected con- | Left lower | Severe melana. Hb | Transfusion — Recovered | Barium meal showed 
genital cystof| lobectomy fell to 38 per cent. only chronic duodenal 
left lung None from chest, § ulcer 
10 | 60 F. | Cholecystitis Cholecystec- Hematemesis, 16 Transfusion _ Recovered | Barium meal showed 
and stones tomy only gastric ulcer 
11 | 43 | M.| Cervical spon- | Application of | Hamatemesis, 6 Transfusion _ Recovered | Barium meal showed 
dylosis neck traction only pyloric ulcer 
Perforation of an ulcer 
12 | 59 Papilloma of | Partial cystec- | Perforated 7th post- — a Died 20-year ulcer history. 
bladder tomy operative day No recent trouble 
13 I M.| Hiatus hernia | Repair of her- | (1) Perforation of | Repair of per- | Duodenal Recovered | Chronic (and appar- 
nia (transab- duodenal ulcer 4th foration ulcer ently healed) duo- 
dominal) day; (2) Severe denal ulcer found at 
melzna 7 days after operation for hiatus 
perforation had been hernia 
sutured. Hb fell to 
58 per cent 
d) Penetration of an ulcer 
14 | ¢ Carcinoma of | Left pneumon-} Increasing pain. He- a os Died Post-mortem showed 
bronchus ectomy matemesis 6 months large chronic gastric 
later ulcer 
15 I M.| Buerger’s dis- | Sympathec- | Increasing pain 12 days after | Two large | Recovered | Previous dyspepsia 7 
ease tomy primary duodenal months 
operation ulcers 
Laparotomy 
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* P.U.R.—Perurethral resection 


+ S.P.C.—Suprapubic cystotomy 


74 


have been encountered in varying degrees 
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severity. 


MATERIAL 


of 


The 19 cases presented here are those in which 


the complications have been severe enough to have 
caused death, an emergency operation, or much 
anxiety. They are presented in table form to 
facilitate comparison. 


Table I contains those cases where bleeding 


occurred in an ulcer (1) with, and (2) without a 
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There are 6 genito-urinary and 4 lung concitioggyith 29 


It was at first thought that troublesome morbidj 
following the primary operation might be a significa 
factor, but this was so in only four instances, 


There appeared to be no relationship betweg 
the prognosis and the interval at which the complic 
tion of the ulcer followed the primary operation 
nor was the nature of the latter associated with th 


PROGNOSIS 


severity of the complication. 


Table II.—GASTRODUODENAL BLEEDING, OTHER CIRCUMSTANCES 
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COMPLICATION TRANSFUSION FINDINGS 
No. | AGE | SEx ee a, (Days Post- AND SECOND AT RESULT REMARKS 
OPERATIVE) OPERATION OPERATION Ris! 
he dis 
16 | 66 | M.| Cancer ofrec- | Abdomino- | Hematemesis and | Transfusion. Healed duo- | Recovered | Deep vein thrombo, weal 
tum perineal exci- | melana, 14 Partial gastrec-| denal ulcer. Aug. 5, 1952 
sion tomy Acute gas- *Heparin until Aygesc¢ms 
tric ulcer 8, 1952 : post-O} 
Hematemesis “a: 
melena Aug. ,ggoortiso 
19$2 of the 1 
17 53 M.| Gangrene of | Artery graft Hematemesis and | Transfusion —_ Recovered | History of duodengmeXtens: 
foot melena, § only ulcer. Severe hemi There 
temesis and melzn 
followed 24 bh the cat 
heparin therapy (1) 
18 62 | M.| Carcinoma of | Right lower | Hematemesis, 8 Transfusion. Portal Recovered | Splenectomy per (2) 
bronchus lobectomy Splenectomy hyperten- ormed after 50-picf/ (blood 
(emergency sion. Cir- blood transfusion Of 
operation to rhosis of had been given ai 
stop bleed- liver bleeding continuin; § 18, an 
ing) I. 
19 43 | M.| Portal hyper- | Repair ofinci- | Hamatemesis, 8 Transfusion — Recovered | Satisfactory porei™ Grabs 
tension sional hernia only caval anastomosis ? d 
wk. later ynar 
angst 
* Heparin was discontinued six days before bleeding et 
known history, and shows other ulcer complications, Seven patients out of 15 died. They were mal: edu 
(3) perforation, and (4) penetration. all over 50 years of age, and they had large chronicff that 
Table II contains 4 cases of gastroduodenal ulcers. Five patients had an emergency operation splan 
hemorrhage possibly brought on by circumstances and all survived except one, and he died of a pulmon- imp 
other than peptic ulceration (heparin therapy and ary embolus following further complications of his ¥%° 
portal hypertension). They have been included for primary condition (clot retention) and his gastrectomy § tt 
the purpose of discussion on two theories of the (duodenal stump leakage). Six of the ro not operated Port: 
cause (acute portal hypertension and intravascular on died (4 out of 8 in the case of bleeders). This I 
agglutination). seems to indicate the necessity for urgent surgical tol 
treatment in these cases, and in the case of hamor- 
COMMENTARY ON CASES rhage the indication for an emergency operation if ‘SU 
In Table I 1§ instances of a complication of far more acute than the indication for operation 1 liver 
peptic ulceration are presented. The complications— the ordinary run of hematemeses. The ulcers art the | 
bleeding, perforation, and penetration—usually chronic indurated ones, even without a history of ‘UP! 
occurred early in the post-operative period. Bleeding dyspepsia (Table I 6). = 
was by far the commonest, and was usually severe. | 
It was the frequency of bleeding rather than the MANAGEMENT _ 
other complications (e.g., perforation) which first Management of the cases was classified 4 re 
drew our attention to these cases. All the cases had (1) prophylactic, and (2) emergency. ror 
chronic gastroduodenal ulceration, and this includes 1. Prophylactic.—From the experience of others 0 
7 cases (Table I b) in which there was no history or and the evidence in this paper prophylaxis is possible. ea 
symptoms suggesting a pre-existing lesion in either If a patient is admitted with a known ulcer history; aa 
the stomach or duodenum. Thus we are dealing or gives one of dyspepsia, then it is wise to check theg We 
with the problem of bleeding from a chronic ulcer diagnosis with a barium meal. If this is positive,§ 
in the older age-group (all except one are over and particularly if a large ulcer crater is  hown; 
40 years of age) who had undergone surgery for an then operative treatment for the ulcer should be vt 
entirely different condition. considered before that of the condition for wh ch the Ms 
The variety of the primary lesion and operation patient has been admitted. In the past yer this A 
is wide, there being only one case of a semitraumatic has been done on two occasions with a suc essful b 
nature, that in which neck traction was instituted. outcome. In the absence of a definite ulcer eveng * 











Nditiongfith an ulcer history, or in patients with a known 
norbigigpicer in which the primary condition is considered to 
iNificay \ 


of the greater urgency, a mental note is made for 
se post-operative observation and the possible 
ed for blood ; also emergency gastrectomy. 

2. Emergency.—In an emergency no time should 
fe lost in giving blood quickly and in sufficient 
wuantity, with dextran in support if mecessary. 
ailure to do so in at least one of the cases led to 
spid deterioration. Though an emergency operation 
may be forced upon the patient and surgeon at such 
nm inopportune moment, these cases show that this 
may be the best way of making the outcome of the 
omplication a hopeful one. 


CAUSAL FACTORS 


Risholm’s (1955) contribution is noteworthy for 
he discussion of many causal factors, and it contains 
, wealth of references. The whole phenomenon 
seems to be one resulting from stress. The normal 
post-operative increase in adrenal activity yields 
Joortisone, which could be responsible for the softening 
of the fibrous induration of the ulcer and the resulting 
extension, invasion of blood-vessels, or perforation. 
There are two fairly recent theories appertaining to 
the cause of peptic ulceration which are of interest :-— 

(1) Acute portal hypertension. 

(2) Intravascular agglutination and vascular stasis 
blood-sludging). 

Of the cases presented in this paper Cases 16, 17, 
18, and 19, in Table II are of special interest. 

1. Acute Portal Hypertension.—Shackman, 
Py Graber, and Melrose (1952) studied the hzmo- 
omess “BH dvnamics of the surgical patient under general 
anesthesia. “They showed evidence of a redistribu- 
tion of blood, practically half the cardiac output 
becoming distributed to the skin and muscles. They 
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e mal deduced from this (though they did not confirm) 
chronic that compensatory vasoconstriction, probably in the 
eration splanchnic bed, accompanies these changes. Their 
ulmon- implication is that the liver-cells may be damaged by 

of his Vasoconstriction and anoxia. These findings are 
ectomy§ interesting, though the study was not concerned with 
perated§ Portal hypertension. 

This Liver-cell anoxia (this time caused by venous 
urgicalf Stasis from blood-sludging—see below) is held by 
.emor- Hulten (1954) to be the cause of a vicious circle, 
tion is tesulting in acute portal hypertension. The anoxic 
tion ingf liver-cells swell, compress the liver sinusoids, and 
ers art the raised pressure leads to an increased tendency to 
rory off Superficial gastric ulceration and hemorrhage, which 

may progress to become the usual type of ulcer. 
In Table II Cases 18 and 19 are those of acute 
hemorrhage from the stomach (and presumably 
ied asf lower cesophagus) in patients known to be suffering 
from portal hypertension. In both cases bleeding 
‘others § Occurred 8 days after operation for another condition ; 
issible.f heavy transfusions were necessary (50 bottles in one 
istory,§ case) and an emergency operation as well. It might 
‘ck the Well be that these are examples of acute-on-chronic 

sitive,§ Mtrahepatic portal obstruction. 

hown, W hile these cases (18 and 19) may be examples of 
ild bef a acute flare-up of a high pressure, Cases 16 and 17, 
ch the Whic received heparin, may also lend support to 
r this} Hulton’s theory (Risholm also includes such a case). 
essful§ A rise of the portal pressure is enough in the 
even hepa-inized patient to tip the scales of anticoagulation 
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into hemorrhage. It might be suggested that in 
those cases with a pre-existing chronic indurated 
ulcer a rise in pressure may tip the scales of normal 
coagulation into hemorrhage. 

2. Intravascular Agglutination and Vascular 
Stasis (Blood-sludging).—The observation that 
there is an alteration in the character and distribution 
of the blood as a result of trauma dates approximately 
from the first decade of this century. Henderson 
(1910) and Mann (1915) were observing it in the 
experimental animal before World War I, but perhaps 
Cannon, Fraser, and Hooper’s (1919) observations on 
the wounded in the casualty clearing stations deserve 
greater recognition :— 


** In cases of shock as seen at a casualty clearing station 
in conditions of warfare the red count of blood taken 
from various capillaries is higher than that of blood 
taken from a vein. The discrepancy is greater the more 
profound the shock, and not infrequently is as much as 
two million corpuscles per cubic millimetre. Since the 
venous count is approximately normal, the condition is 
due to a stagnation of corpuscles in the capillaries. 
The observations by means of blood-counting have been 
confirmed by means of haematocrit and haemoglobin 
determinations. 

“The above condition once established in shock is 
only gradually recovered from ; continued concentration 
of the capillary blood for several days after injury 
accompanies a continued unfavourable clinical 
condition . . . Disappearance of the concentration is a 
signal of improvement . . . Continued dilution of the blood 
after the fourth or fifth day is ominous.” 


Since World War II interest has increased in this 
problem. Heimbecker and Bigelow (1950) using 
modern techniques of cine-microphotography have 
demonstrated that in trauma, stasis and sludging 
of the red blood-corpuscles occur by intravascular 
agglutination, leading to diminution of circulating 
blood-volume and tissue anoxia. Early and adequate 
transfusion with blood, saline, or dextran may be 
shown to reverse the process which otherwise becomes 
irreversible. 

In the context of this paper these contributions 
lend support to Hulten’s (1954) theory of acute 
portal hypertension in the trauma state, but they 
also enable the theories of local ischemia and 
necrosis as the cause of peptic ulceration to be seen 
in a fresh light. Key (1952) observed the retinal and 
gastric blood-flow in rats and cats after pyloric 
ligation or vagal stimulation, and sludging was seen 
in all cases, being most marked around the region of 
peptic ulceration that these experimental operative 
procedures so easily produce. It is suggested that 
stasis with sludging may well be the primary causal 
factor leading to anoxia and necrosis of the mucosa, 
and therefore to ulcer formation. 


SUMMARY 


Curling’s ulcer of the duodenum following the 
trauma of burns is uncommon, but peptic ulceration 
or ulcer activation as a complication of operative 
trauma is not. Severe in effect, hemorrhage from 
the ulcer is most frequently encountered, though 
cases of perforation and penetration are also seen. 

The 15 cases presented here are those where 
hemorrhage, perforation, and penetration were 
severe enough to result in death, emergency operation, 
or transfusion. 
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A discussion of the cause leads naturally into some 
present theories concerning peptic ulceration, acute 
portal hypertension, and intravascular agglutination 


(blood-sludging). Four additional cases are included 
to illustrate the discussion. 

It is considered that if a peptic ulcer is known to 
be present in a patient suffering from any other 
condition which itself requires an operation, the 
ulcer should be treated surgically first, otherwise a 
second emergency operation may be forced upon 
surgeon and patient at the worst possible time. 
If the surgeon or physician feels that the ulcer should 
not be operated on first, he must at least be aware of 
the risk and prepared for the worst. 

Note.—Since this paper was written, 4 more 
instances of this phenomenon have been encountered : 
(1) Severe melezna, lasting three days, occurred in a 
woman of 68 years, eleven days after mastectomy A 
large duodenal ulcer was shown by barium meal. 
There was no previous history. Recovery followed 
blood transfusion. (2) A man of 75 years had a 
large hematemesis 18 hours after prostatectomy. 
Responded to transfusion and milk drip. History 
of occasional heartburn. Ulcer not proven. (3) 
Hezmatemesis followed each stage of bilateral cervico- 
dorsal sympathectomy in a managed 51. Responded 
to transfusion. No history or confirmation, so far, 


JOURNAL OF 





SURGERY 
of ulcer. 





(4) Hematemesis occurred in a mar of sf§-reatec 


years, three days after evacuation of an hematom{fyrrou 


and the cessation of heparin therapy. 
five days before.) No dyspepsia. See Table /J. 
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WOUND HEALING IN THE GALL-BLADDER OF THE CAT 
By R. M. H. McMINN anp F. R. JOHNSON 


DEPARTMENT OF ANATOMY, UNIVERSITY OF SHEFFIELD 


EXPERIMENTAL investigations on the gall-bladder 
have dealt, in the main, with physiological and patho- 
logical problems. In the study of these problems 
little attention has been paid to the growth of the 
epithelium, although a considerable amount of work 
has been carried out on the histological structure of 
this tissue. The present investigation was designed 
to study the behaviour and growth pattern of the 
epithelium during wound healing, and at the same 
time the opportunity was taken to make some histo- 
chemical observations on the epithelium and on the 
subepithelial tissues during the repair process. 


METHODS 


Operative.—All experiments were carried out 
on healthy adult cats, a total of 25 being used. The 
animals were anesthetized with intraperitoneal 
nembutal, and the abdomen opened through an upper 
midline incision. The _ gail-bladder, with two 
adjacent lobes of the liver, was delivered through the 
wound and gauze packs were inserted. The wall of 
the gall-bladder was incised longitudinally and the 
fundus was invaginated by the finger-tip of the 
operator. Although the wall of this viscus in the cat 
is extremely thin, it was found possible with the aid 
of a sharp scalpel to scrape away a rectangular area of 
mucosa approximately 4 sq. cm. in size. The 


visibility of the papillary ridges of the invaginating 
finger through what remained of the gall-bladder 
wall proved to be a useful indication of the complete- 
ness of the removal of the mucous membrane. 
Following this the viscus was closed using a single, 





Fic. 81.—Eighteen hours. 
of an ulcer, which is covered with blood-clot. H. and E 
(x 13°§.) 


Section through the middle 


continuous, catgut suture and the abdominal wall 
closed. The animals were allowed to survive for the 
following periods of time: 18 hours, and 1, 2, 3; 4 
5, 6, 7, 14, and 30 days. They were then killed by 
coal-gas poisoning and the gall-bladders removed. 
Histological.—The gall-bladder was opened 
along the suture line. The region bearing the 1: sion 
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surrounding tissue, was removed and fixed for 
18 hours in either ice-cold Carnoy’s fluid or ice-cold 
go per cent alcohol. Following fixation the tissues 
were dehydrated, cleared, and embedded in paraffin 
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Fic. 82.—Day 1. Epithelium near an ulcer margin, showrg 
several mitotic figures. H. and E. (x 375.) 





Fic. Epithelium spreading from the margin 
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84.—Day 2. 
across the floor of the ulcer. H. and E. (x 
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Fic. 86.—Day 2. 
floor. Compare with Figs. 85 and 90. 


Flattened epithelium spreadi 


wax, and serial sections 7 thick were cut from each 
block. Every twentieth section was mounted and 
stair ed as a routine with hematoxylin and eosin. 
In r2gions of particular interest, serial sections were 
mounted for further histological and histochemical 
stucy. Some of the sections were stained with van 
Gie on’s or with Mallory’s stain. 
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Histochemical.—For the demonstration of 
alkaline phosphatase the Gomori technique was used 
with the modification of Kabat and Furth (1941). 
The substrate used was sodium-{-glycerophosphate, 
and the incubation periods varied between 1 and 
24 hours. Glycogen and other polysaccharide 
substances were demonstrated by the periodic acid- 
Schiff (P.A.S.) technique (Hotchkiss, 1948). Saliva 








Fibroblast in the floor of the ulcer in the 


83.—Day I. 
H. and E. (x 600.) 


anaphase stage of mitosis. 





® t » <oee 
Fic. 85.— Normal abhiiiein 4 for comparison with Figs. 86 
and 90, at the same magnification. H. and E. (x 600.) 





a 


7 hee 





; ; . 
2 Am bet 
Fic. 87.—Day 2. Cell in the anaphase stage of mitosis at the 
advancing edge of a layer of migrating cells. H.andE. (x 600.) 


was used as a control in the differentiation between 
glycogen and other substances. For an indication of 
protein synthesis, changes in the nucleic acids were 
studied by the methyl green pyronin method and by 
toluidine blue. In all the above techniques, constant 
times and strengths of reagents were employed when 
it was desired to compare one section with another. 
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RESULTS 


Histological.— 

Eighteen Hours.—The earliest period studied was 
18 hours after operation. When the gall-bladder 
was opened the site of the lesion, which can 
conveniently be referred to as an ulcer, was identified 
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Fic. 88.—Day 3. A further mitotic figure in migrating 
epithelial cells. H. and E. (x 600.) 





Fic. 90.—Day 7. Tall columnar cells overlying com- 
pletely epithelialized ulcer site. Compare with Figs. 85 
and 86. H.and E. (x 600.) 





| ee 


Fic. 92.—Day 2. Region of an ulcer margin demon- 
strating the presence of alkaline Phosphatase. Note that the 
epithelium and the connective tissue in the floor of the ulcer 
is negative; the connective tissue under the ulcer margin 
gives a strongly positive reaction. Gomori technique, 
incubation time 24 hours. (x 43.) 


by overlying blood-clot. Microscopically, the floor 
of the ulcer was seen to consist of the muscularis and 
the underlying serosa, the epithelium and sub- 
epithelial connective tissue having been removed. 
The margins of the ulcer were formed by the 
undisturbed mucous membrane (Fig. 81). There 
was no evidence of mitosis in the connective tissue 
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or in the surrounding epithelium, but some -edemi 


was present. 

Day 1.—Although the appearances after one dy 
were similar to those seen at 18 hours there was noy 
a striking increase in mitotic activity. This wa 
apparent both in the epithelium near the ule 
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I Completely epithelialized ulcer site, 
showing elevated floor and organizing granulation tissue. 


Fic. 89.—Day 7. 


H. and E. (x 18.) 


Fic. 91.—Day 30. Ulcer site after one month. Apart 


from one or two minor elevations, there is no evidence of 
and E. (* 


return of a normal mucosal pattern. H. 18.) 
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‘ - tot fr se 


Fic. 93.—Normal epithelium showing P.A.S.-positive 
material other than glycogen in the apical cytoplasm. P.A.S. 
(x 450.) 


margins (Fig. 82) and in fibrous tissue cells in the 
ulcer floor (Fig. 83). The activity in these two 
sites was especially noteworthy since in these tissues 
mitosis is seldom seen in the normal gall-bladder. 
It now became evident that epithelial cells wert 
beginning to migrate towards the centre of the floor 
of the ulcer. 

Days 2-3.—At this stage the spread of epithelial 
cells over the ulcer floor had become more apparent 
(Fig. 84), and while in general the cells were of 
normal size and shape, they were occasionally much 
flattened (cf. Figs. 85 and 86). This period was 
further characterized by the fact that the cells taking 
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edem,apart in the migration showed numerous mitotic 
toures (Figs. 87 and 88). All phases of the mitotic 
le were seen, and proliferative activity continued 
the epithelium surrounding the ulcer. In the 
aor of the ulcer the appearance of new blood-vessels 
»nd active connective tissue indicated the formation of 
sranulation tissue. 

Days 6-7.—The processes that have been 
jescribed continued until the sixth or seventh day, 
by which time the epithelium had grown and spread 

wer the entire ulcer floor. Mitotic activity had 
~ ow reverted to the normal low level. Due to the 
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Fic. 94.—Day 6. Large columnar cells demonstrating 





abundant glycogen in the mre and infranuclear regions. 
P.A.S. (x 600.) 


Compare with Fig. 95. 









presence of large amounts of granulation tissue the 
floor was elevated above the level of the surrounding 
epithelium ; its contour was flat, being devoid of the 
finger-like processes seen in normal gall-bladder 
mucosa (Fig. 89). No longer were flattened 
epithelial cells seen ; all cells were now of the tall 
columnar variety (Fig. 90). 

Days 14-30.—In the later periods studied, the 
epithelial cells had reverted to the normal size. 
Owing to organization of the granulation tissue, the 
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elevation of the ulcer region had been lowered to 

-t that of the surrounding mucosa. Although there 
j were slight projections of the mucous membrane, 
>: there was no reconstitution of the typical convoluted 


pattern of the mucosa by the end of one month 

(Fig. 91). 
Histochemical.—The epithelium, both in the 
undisturbed regions of the gall-bladder and in the 
_4 ulcer sites, always gave a negative reaction for 
. alkaline phosphatase (Fig. 92). This also applied 
sitive ff to the loose subepithelial tissue that is found in the 


AS. finger-like processes of the normal gall-bladder 
mucosa. The deeper, more condensed connective 
in the tissue, however, showed a marked reaction for this 
e two ‘nzyme in the marginal areas of the ulcer (Fig. 92). 
issues § In contrast to this strong reaction in the marginal 
adder. § Zones, it was found that the connective tissue in the 
were § floor of the ulcer was almost completely negative. 
> floor f This latter region was that in which mitosis in 
fibroblasts was observed with hematoxylin and 

thelial F eosin staining. 
parent \When the epithelium in undisturbed regions was 
‘re of § Studied by the P.A.S. technique, it was found that the 
much f cells contained scanty glycogen granules which were 
i was} infrnuclear in position. In addition the supra- 


raking f Nuc ear cytoplasm gave a strong reaction which did 
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not disappear following incubation with saliva (Fig. 
93). In contrast to this it was noted that the large 
columnar cells which covered what had been the 
floor of the ulcer contained a relatively large amount 
of glycogen which was perinuclear and infranuclear 
in position (Figs. 94, 95). There was a general 


impression that P.A.S.-positive material other than 
glycogen was not so abundant as in the normal 
surrounding cells. 

In the study of nucleic acids with toluidine blue 
and methyl green pyronin there did not appear to be 
any significant change in the amounts of these 







: . An adjacent section to that illustrated 
in Fig. 94 after saliva digestion, showing that the material 


Fic. 95.—Day 6. 


identified as glycogen is now absent. P.A.S. (x 600.) 






substances in the regenerating epithelium or active 
connective tissue as compared with the normal 
surrounding tissues. 


DISCUSSION 


The results show that wound healing in the gall- 
bladder of the cat occurs in a rapid and effective 
manner. It follows the generally accepted pattern of 
ulcer healing, in that there is migration of epithelial 
cells from the wound margins, and a filling of the 
ulcer floor with granulation tissue, the latter to be 
followed by organization. There are, however, a 
number of differences when compared with other 
tissues. 

The incidence of mitosis in the epithelial cells is 
an interesting finding in view of its early onset and its 
occurrence in migrating cells as well as in the 
surrounding mucosa. In the gall-bladder of the 
guinea-pig, Jacoby (1953) noted a similar outbreak 
of mitotic activity that was well established within 
twenty-four hours of producing distension in the 
viscus as a result of ligating the common bile-duct. 
He attributed this response to a functional hyper- 
plasia. His findings, together with those of the 
present work on the cat, would seem to indicate that 
the early onset of increased proliferative activity is 
an inherent characteristic of gall-bladder epithelium. 
The rapid increase in mitosis in this epithelium, 
which normally displays a very low mitotic index, 
further supports the contention previously advanced 
by McMinn and Johnson (1955) that epithelia which 
have a low rate of cell turnover repair themselves by 
a pronounced increase in mitotic activity, whereas 
those in which the normal turnover rate is high 
repair themselves by a possible decrease in cell 
loss. 
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The presence of dividing cells in spreading 
epithelium is at variance with current concepts of 
epithelial behaviour during wound healing. A 
similar occurrence, however, has been noted during 
the repair of artificial ulcers in the urinary bladder of 
the cat (McMinn and Johnson, 1955). Wilhelm 
(1953) also found some evidence of this in regenerat- 
ing tracheal epithelium in the rat. 

Mitosis in the connective-tissue cells of the ulcer 
floor in the gall-bladder is also well established at a 
relatively early stage. It would appear that during 
ulcer healing in other hollow viscera, e.g., the 
stomach, there is little evidence of fibroblastic 
proliferation until the fourth day at the earliest 
(Williams, 1953), but Jacoby (1955) also found 
mitotic figures in connective-tissue cells of the gall- 
bladder wall two or three days after ligating the 
common bile duct. No reason can be given for the 
early onset of the fibrous tissue activity recorded 
here, although the manner of production of the ulcer 
may have been more stimulating than that employed 
in creating excision ulcers in other organs. 

Despite the rapid epithelialization of the denuded 
area, the site can still be easily recognized at periods 
of up to one month, due to the lack of re-formation of 
a normal mucosal pattern. Although later periods 
have not been studied, further elaboration of the 
mucosal architecture may not be expected, since it 
has been shown in other viscera, e.g., the small 
intestine, that the mucosa assumes its normal 
arrangement within a short time of complete epi- 
thelialization (McMinn and Mitchell, 1954). 

The absence of a positive reaction for phosphatase 
in the epithelium of the gall-bladder of the cat goes 
further to emphasize the species’ difference in the 
distribution of the enzyme in this site. It is difficult 
to advance possible reasons for the significance of this 
variation. Jacoby and Martin (1951), however, have 
suggested that in the dog’s gall-bladder the presence 
of phosphatase activity, a striated border, and an 
accumulation of fat droplets may all be related. In 
the cat no evidence of a striated border was found, 
either in the old or in the new epithelial cells. 

A number of investigators have shown a relation- 
ship between phosphatase activity and proliferating 
fibroblasts (Danielli, 1953). In the present series of 
experiments there is a notable lack of support for this 
hypothesis, in view of the fact that there was no 
reaction in the connective tissue in which there was 
abundant evidence of mitosis. The absence of a 
reaction in these sites was even more marked when 
compared with the positive reaction in the surround- 
ing tissue. 

The function of glycogen in epithelial cells is still 
little understood. Although its presence has been 
suggested as evidence of cell degeneration, its 
increased accumulation in the new gall-bladder 
epithelium and also in regenerating epidermis 
(Bradfield, 1951) does not support this contention. 

The majority of studies on wound healing have 
been carried out on skin and cornea, two tissues 
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whose accessibility predisposes to their selec: on fo 
experimental purposes. The present work op 
repair, in a site that bears little comparison with the 
body surface, emphasizes that generalizations <erive; 
from those two tissues may be misleading when 
applied to others that have been less inte sively 
investigated. Furthermore, the recent observation; 


of Gillman, Penn, Bronks, and Roux (1955) on skin 
wounds suggest that, even in this well explored field, 
some revision of existing beliefs may becom 
necessary. 

SUMMARY 


1. Wound healing in the gall-bladder of the cx 
has been studied following the creation of artificial 
ulcers by scraping away small areas of mucoy 
membrane. 

2. Epithelialization occurred by migration of 
cells from the surrounding mucosa. Increased 
mitotic activity was well established within twenty. 
four hours, and was found not only in the surrounding 
epithelium but also in the spreading epithelial cells. 

3. Epithelialization of lesions approximately 
$ sq. Cm. in size was complete within one week. Up 
to one month the site of the healed ulcer remained 
flat, without a return to the typical convoluted mucosal 
pattern. 

4. Histochemical observations demonstrated that 
the gall-bladder epithelium in this animal does not 
contain alkaline phosphatase, and that during the 
formation of new cells there is an increased accumula- 
tion of glycogen. 
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THE EFFECT OF ANASTHESIA AND LAPAROTOMY ON THE 
BLOOD-FLOW THROUGH THE NECROTIC LIVER 


By H. B. STONER 


TOXICOLOGY RESEARCH UNIT, MEDICAL RESEARCH COUNCIL LABORATORIES, CARSHALTON, SURREY 


WHEN patients with pre-existing liver disease are 
subjected to abdominal operations there is a danger 
of precipitating hepatic failure. This problem has 
been discussed by Ravdin and Vars (1950) who 
thought it was probably due to anoxia from inter- 
ference with the blood-flow to the liver at the time 
of operation. It was also considered by Shackman, 
Graber, and Melrose (1953) in the course of a study 
of the effect of general anzsthesia on liver blood- 
fow in patients without hepatic disease. They 
reported an average fall of 30 per cent in the estimated 
hepatic blood-flow (bromsulphthalein extraction 
method) following anesthesia. They thought that 
while this could be well tolerated by a patient with 
normal hepatic function, such a fall in liver blood- 
fow in a patient with a diseased liver might be 
sufficient to hasten the development of liver failure. 
Some experiments arising from an investigation of 
the mechanism of toxic hepatic necrosis in the rat 
(Stoner, 1956) will now be described since they 
show that the circulation through the necrotic liver 
is more sensitive than that through normal liver to 
external influences such as anesthesia and laparo- 
tomy. 


METHODS 


The experiments were performed on albino rats 
of the Porton strain (mean body-weight 315 +63 g. ; 
standard deviation) fed on MRC diet 41 (Bruce and 
Parkes, 1949). Hepatic necrosis was produced by 
giving O-2 ml. carbon tetrachloride (analar) per 100 g. 
body-weight by mouth as a 20 per cent solution in 
arachis oil 24 hours before the experiment. This dose 
constantly produced severe necrosis of the liver 
visible to the naked eye. Some of the controls were 
given an equivalent dose of arachis oil alone. 

The liver temperature was measured and its 
blood-flow assessed by the internal calorimetry 
method developed by Grayson (1952), as previously 
described (Stoner, 1956). In this method the liver 
blood-flow is assessed by measurements of the 
thermal conductivity of the liver, using a special 
thermocouple recorder, and expressed as the conduc- 
tivity increment (3k) due to the flow of blood through 
the tissue around the recorder. Grayson and his 
collaborators have shown that 4& is proportional to 
the blood-flow. The application of this method to 
pathological situations, the interpretation of the 
results, amd the precautions required have been 
discussed elsewhere (Stoner, 1954, 1956). In these 
experiments the recorders were inserted in the liver 
unde: ether anzsthesia on the day before the 
admin stration of carbon tetrachloride. 

O: the day of the experiment the rats were 
anest .etized with sodium pentobarbital (veterinary 
hemb :tal—Abbott) 5 mg. per 100 g. body-weight 
intray :ritoneally, and as soon as they had reached 
the s age of surgical anesthesia the abdomen was 
opene | by a median incision with a lateral extension 


to expose the right side of the liver as described by 
Seneviratne (1949). The temperature and blood- 
flow (3k) in the liver were recorded before giving 
carbon tetrachloride, before anesthesia, during 
anzsthesia, and at intervals for at least 30 minutes 
after laparotomy. 


RESULTS 


In the normal conscious rat the liver blood-flow, 
determined by this method, is remarkably stable 
(Grayson and Johnson, 1953; Stoner, 1956). 
Birnie and Grayson (1952) have shown that when a 
rat is given sodium pentobarbital the liver tempera- 
ture falls, the maximum depression being reached 
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Fic. 96.—The effect of anzsthesia and laparotomy on 
the liver temperature (——————) and_ blood-flow (5k) 
(- - - - -*) in a normal rat; § mg. sodium pentobarbital 
per 100 g. body-weight was injected intraperitoneally at N and 
the abdomen was opened at L. 


after 20-25 minutes. This fall in temperature is 
accompanied by a temporary reduction in liver 
blood-flow (Grayson, 1954). 

A typical example of the effect of anesthesia and 
laparotomy on the liver temperature and blood-flow 


Table I.—THE CHANGES (MEAN + STANDARD DEVIATION) 
IN LIVER TEMPERATURE AND BLOOD-FLOW (38k) 


Fall in Liver Percentage 
Temperature Fall in 
"co bk 
Controls (8) 4:0+0°9 22°8+14°9 
Carbon tetrachloride treated (8) 4O0+t14 *45'81+15°2 


* Significantly different from control mean at P <o-or. 


The number of rats is shown in parentheses. 


(8k) in the control rats is shown in Fig. 96. The 
dose of sodium pentobarbital in these experiments 
was smaller than that used by Birnie and Grayson 
(1952) so that little change occurred before the 
abdomen was opened. With exposure of the liver 
there was a severe fall in its temperature coupled 
with a drop of about 20 per cent in 3k. Although 
the liver remained exposed the value of 3k tended 
to recover towards the pre-laparotomy level in 6 of 
the 8 controls. The mean values for the maximum 
depressions of liver temperature and blood-flow (5k) 


6 
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during the first 30 minutes after laparotomy are 
shown in Table I. 

The effect of 0-2 ml. carbon tetrachloride per 
100 g. body-weight, given by mouth as a 20 per cent 
solution in arachis oil, on the temperature and blood- 
flow in the liver has already been described (Stoner, 
1956). By itself this dose of arachis oil produces 


significant changes causing a fall in liver temperature 
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Fic. 97.—The effect of anesthesia and laparotomy on 
the liver temperature (- *) and blood-flow (5k) 
(- - -— — -) in a rat with hepatic necrosis; 5 mg. sodium 
pentobarbital per 100 g. body-weight was injected intra- 
peritoneally at N and the abdomen was opened at L. 


and an increase in its blood-flow, but these effects are 
temporary and normal levels are found 24 hours 
later. Adding carbon tetrachloride to the arachis oil 
greatly increases the fall in liver temperature without 
altering the increase in blood-flow so that after 24 
hours, when the liver is necrotic, its blood-flow (8k) 
has returned to a normal level, but its temperature 
is still depressed. In the 8 rats used here liver 
temperature and %8kx10* before giving carbon 
tetrachloride were 38-7 +0-4° C. and 10°0+2°8, and 
the same values 24 hours later were 37:2-+0°9° C. 
and 9:9+2°6, the difference in temperature being 
significant at P<o-oo1 (tf test). 

The effect of anesthesia and laparotomy on a rat 
with hepatic necrosis produced in this way is shown 
in Fig. 97. While the fall in the temperature of 
the liver after its exposure resembled that in the 
controls the reduction in its blood-flow (8k) was 
very much greater, and in only 2 of these 8 rats with 
necrotic livers did the value of 3k show any tendency 
to recover to the pre-laparotomy level. Comparison 
of the mean changes during the first 30 minutes after 
laparotomy with those in the controls (Table I) shows 
that the percentage fall in 3k in the rats with necrotic 
livers was twice that in the controls. 


DISCUSSION 


The original object of these experiments was to try 
to explain a difference between some previous results 
obtained by internal calorimetry on the necrotic 
liver produced in rats by carbon tetrachloride 
(Stoner, 1956), and those described by Seneviratne 
(1949) using the transillumination technique. 
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As shown above, when hepatic necrosis ha beep 
produced by carbon tetrachloride, i.e., 24 hours 
after its injection, the liver blood-flow, determined 
by internal calorimetry, is essentially normal. When 
Seneviratne microscopically examined the circula. 
tion in the edge of the necrotic liver at this time he 
described a reduced flow through the damaged area, 
Since internal calorimetry is performed on the 
conscious animal, the anzsthesia and laparotomy 
required to expose the edge of the liver for trans. 
illumination constitute major differences between 
these two methods of assessing hepatic blood-flow. 
As identical results were obtained by the two methods 
in ‘ toxic hepatic infarction ’ under similar conditions 
of anesthesia and laparotomy it seemed worth whi 
exploring the effect of these two factors. 

The present results indicate that the circulation 
in the necrotic liver produced in the rat by carbon 
tetrachloride is more sensitive to the depressant 
effects of anzsthesia and laparotomy than that in 
the normal liver. Accordingly, it is probable tha 
the poor flow seen by Seneviratne was due to thes 
essential steps in his technique rather than to the 
necrosis per se. 

Obviously, results obtained in acute toxic hepatic 
necrosis in the rat cannot be applied directly to the 
situation in man referred to in the introduction. 
Nevertheless, by showing that the circulation in the 
damaged liver has an increased sensitivity to opers- 
tive trauma these experiments support the views of 
Ravdin and Vars (1950) and Shackman and others 


(1953). 
SUMMARY 


The effect of anesthesia and laparotomy on liver 
blood-flow was determined in normal rats and those 
in which hepatic necrosis had been produced by 
carbon tetrachloride. 

It was found that the fall in liver blood-fiov 
during the first 30 minutes after exposure of the 
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liver was much greater in the rats with hepaicm® 


necrosis. 


My thanks are due to Mr. B. Firmager for hi 
care in making the recorders and to Miss A 
Thurgood for her technical assistance. 
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TOTAL ARTERIALIZATION OF THE LIVER* 
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' trans- With the technical assistance of H. O. NEVIN, J. TANSEY, and F. A. MULLAN 
ey om FROM THE DEPARTMENT OF SURGERY, QUEEN’S UNIVERSITY, BELFAST 
1d -flow, 
nethod FL—A COMPARISON OF THE EFFECTS OF PORTACAVAL ANASTOMOSIS ALONE AND 
iditioos § PORTACAVAL ANASTOMOSIS COMBINED WITH TOTAL ARTERIALIZATION OF 
h while THE PORTAL VEIN IN DOGS WITH HEALTHY LIVERS 
ulation (THE Operation of portacaval anastomosis has been ability of the healthy liver to regenerate after partial 
carbon fused extensively as a therapeutic measure in the hepatectomy has often been used as an index of its 
yressant Mreatment of portal hypertension caused by cirrhosis functional capacity, and the ways in which it is 
that inffof the liver in man. It is generally agreed that it influenced by these procedures are shown in Fig. 
dle that flowers the portal pressure effectively and reduces the 98. Good regeneration occurs if the hepatic 
0 these danger of hamatemesis. There is uncertainty, how- circulation is intact (Fig. 98, a), but it is prevented 
to thefever, about its effects on the liver. Hunt (1954) and by operations which divert or obstruct the portal 

Macpherson, Owen, and Innes (1956) found that  blood-flow (Fig. 98, 6, c). It will be seen, how- 
hepatic hepatic function did not deteriorate after operation ever, that there are several procedures which allow 
y to thefend occasionally improved. Child (1954), on the regeneration to occur even after diversion or obstruc- 
duction. other hand, after a detailed analysis of 31 cases, tion of the portal blood (Fig. 98,d,e,f). All of 
n in theffconcluded that “the relief of portal hypertension 
) opera- Midoes little, if anything, to alter the relentlessly pro- Table J.—EFFECT ON LIVER FUNCTION OF PORTACAVAL 
riews of eressive course of the liver failure which constitutes ANASTOMOSIS FOR HEPATIC CIRRHOSIS IN 10 PATIENTS* 
1 others {the natural history of cirrhosis of the liver’. Ebeling, 

Bunker, Ellis, French, Linton, and Jones (1956) meen ante 

ound, in a large series, that post-operative complica- 

ions were greatest in those whose liver function was See oy ee After 
on liver bad before operation, and that in those with severe g CASES a. tan 
id those iver disease the incidence of complications was 5 yr.) 
iced byfigreater after portacaval anastomosis than after a ; 

plenorenal shunt. Furthermore, several cases of ne : ; 
,od-flow F portal-systemic encephalopathy’ (analogous to Severe I 5 
: of thf meat intoxication’ in the dog, Riddell, Kopple, 
hepatic d McDer mott, 1954) have recently been described A tenth patient, with moderate impairment, died 

ollowing the surgical creation of portal-systemic 3 days after operation, possibly from liver failure. 

hunts (McDermott and Adams, 1954; Sherlock, 

for his pummerskill, White, and Phear, 1954; Sherlock, * Surgical Professorial Unit, Royal Victoria Hospital, 
Miss A Summerskill, and Dawson, 1956 ; Blakemore, 1956). Bet Whip se saints ecailihiiten tate tli sai 

Dur experience, based on 10 cases which were Mild : irrhosis without biochemical impairment ; 





studied in detail, has been that liver function has 
egularly deteriorated after portacaval anastomosis, 
ven when it appeared adequate at the time of 
bperation (Table J). Four patients (or possibly 5) 
ied from liver failure. One of these and one other 
Hurwitz and Allison, 1955) developed encephalo- 
athy, 3 had biochemical evidence of deterioration, 
ut were no worse clinically, and in only 1 was there 
ho change in liver function. 

For these reasons we became interested in the 
arch for a surgical procedure which would not only 
‘duce portal pressure, but also improve liver func- 
ion. Much experimental work has been done, 
hainly in dogs, to discover the effects on hepatic 

ction of various surgical manipulations of the 
lood-vessels which enter and leave the liver. The 
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nize of he Royal College of Surgeons of England for 1956. 
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Moderate : Cirrhosis with biochemical impairment but 
serum albumin 3-2 g. per 100 ml. or higher; Severe: 
Ditto, but serum albumin less than 3-2 g. per 100 ml. 


these probably have in common the effect of main- 
taining an adequate pressure, though not necessarily 
an effective flow of blood, in the hepatic part of the 
venous system, and they demonstrate that complete 
regeneration can occur even when portal venous 
blood is excluded from the liver. Indeed, the most 
effective procedure is that of totally arterializing the 
liver by routing arterial blood through the portal 
vein after performing a portacaval shunt (Fig. 98, f). 
Partial arterialization of the portal vein was 
achieved by implanting the hepatic or right renal 
artery into its side (Narath, 1916; Markowitz, 
Rappaport, and Scott, 1949; Schilling, McKee, and 
Wilt, 1950; Bariatti and Dagradi, 1951). Total 
arterialization was first performed by Markowitz 
(1949) by making an end-to-end anastomosis between 
the aorta and the portal vein, but proved incompatible 
with life. Long-term survival was obtained by Cohn 
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and Herrod (1952), who passed a venous autograft 
from the side of the thoracic aorta to the hepatic end 
of the portal vein after portacaval anastomosis. A 
more satisfactory technique was developed by Fisher, 
Russ, and Updegraff (1954 a) who placed the graft 
on the side of the aorta below the origin of the renal 
arteries. As a result the hepatic blood-flow was 
about doubled and the cardiac output was increased 


Procedure 
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intrahepatic damage. Schilling and McKee (195; 
found thickening and aneurysmal dilatation of ¢ 
portal vein at the site of its anastomosis to 
hepatic artery and “ scarring and fatty change” 
the liver. Rather and Cohn (1953) found thromby 
formation in the portal vein, acute necrosis of th 
small portal branches, and healing of some of the 
lesions. 


Degree of 
Regenera- 
tion 
(Per cent) 


Amount of 
Liver 
removed 
(Per cent) 





NEPATIC VEINS 


. Nil (normal dog) 


INFERIOR VENA CANA 





. Portacaval 
fistula) 


anastomosis (Eck 


. Obstruction of portal vein 


. Obstruction of portal vein and 
vena cava above liver 








. Transposition of portal vein 
and vena cava 


. Total arterialization of portal 
vein 


20-75 
70 
40 
70 


57 


Fishback (1929) 

Child (1953) 

Fisher and others (1954 b) 
Grindlay and Boliman (1952) 


Mann and others (1931) 
Fisher and others (1954 b) 


Grindlay and Boliman (1952) 


Grindlay and Boliman (1952) 


Child (1953) 


Fisher and others (1954b 


Fic. 98.—Effects of various operative procedures on regeneration of the dog’s liver after partial hepatectomy. 


for the first month after operation, after which both 


returned to normal. There was no cardiac decom- 
pensation, which might have been expected to 
follow the creation of an arteriovenous fistula, 
presumably because the systemic venous circulation 
was protected by the hepatic sinusoids. Glucose 
production was increased, but after one month 
returned to less than normal. The metabolic 
activity of the liver-cells, judged by their consump- 
tion of oxygen, remained unchanged (Fisher, Russ, 
Fedor, Wilde, Engstrom, and Fisher, 1955). The 
structure of the liver, portal vein, and graft after 
total arterialization has been studied by several 
workers, but there is little agreement about the 
nature of the changes which occur, or indeed about 
whether there is any change at all. Bariatti and 
Dagradi (1951) found none. Fisher and his co- 
workers (1955) found narrowing of the anastomosis 
between the aorta and graft and thrombosis at the 
bifurcation of the portal vein, but no evidence of 


The purpose of this investigation was to study 
further the effects of total arterialization of the dog's 
liver, first in healthy animals and later in those whos 
livers had been rendered cirrhotic by carbon tetra 
chloride. We report here only our observations 11 
dogs with previously healthy livers. 


METHODS 


Three groups of mongrel dogs of both sexes wert 
used: (1) Controls; (2) Portacaval anastomosis 
(PC1-5); and (3) Arterialization plus portacava 
anastomosis (A1-6). All dogs had been inoculated 
against distemper and cleared of worms. Thiel! 
weights at the start of the experiment ranged from 
7 to 14 kg. The diet consisted of ‘ pig starter 
meal’ (65 per cent) mixed with raw horse meal 
(35 per cent), and the average intake of protein was 
7 g. per kg. of body-weight per day. 

Portacaval anastomosis and portal vein arterial 
ization were performed by the following technique 





TOTAL ARTERIALIZATION OF THE LIVER 


a = MM . 
. 5 = » “ “a 
cnt Rs ae 


A 


AT ANGLE OF 45° 





PORTAL YEIN DIVIDED ANT. MESENTERIC ARTERY 
i 























Oo study 
re dog’s 
e whose 
n tetra- 
tions in 


PORTAL 
VEIN 


es wert 
t< yMOSsIS 
rtacaval 


-ulated FiG. 99.—Operative techniques. A, Position of dog and site 
Cula e = : of skin incision ; B-D, Technique of portacaval anastomosis ; 

Their E, F, Technique of total arterialization of the portal vein ; 
d fi eee G, Arterialization—the procedure completed. For details 
c from - see text. 


starter 
e meat 
21m was 


r‘erial- 
anique, 





86 THE BRITISH 
which was based on that described by Fisher and 
his co-workers (1954a) and evolved <efter much 
trial and error (Fig. 99, A-G). 

Aneesthetic.—Atropine 1/100 gr. was given 
subcutaneously Io minutes before the induction of 
anesthesia. The anesthetic was ether and air, given 
through a cuffed endotracheal tube. When the 
chest was opened the level of anesthesia was deepened 
and the respiration controlled. It was occasionally 
necessary to replace the air with oxygen at certain 
stages in the operation. About 250 ml. of normal 
saline was injected subcutaneously during the 
operation. 

Exposure.—An aseptic technique was used 
throughout, but rubber gloves were not worn. The 
dog was placed on its left side with a pad under the 
lower ribs (Fig. 99,A). The skin incision started 
about one inch from the mid-line posteriorly, ex- 
tended along the whole length of the eleventh inter- 
costal space (the dog has 13 ribs on each side), and 
was then continued down the lateral margin of the 
rectus abdominis muscle. The incision was 
deepened through the intercostal and abdominal 
muscles, the twelfth rib was divided at the costal 
margin, and the thoracic and abdominal cavities 
were opened. The diaphragm was divided in the 
line of its fibres as far back as the posterior vena 
cava and a self-retaining retractor was inserted. 
The hepatorenal fold of peritoneum was divided 
and the liver was retracted upwards. The intestines 
were wrapped in a moist pack and retracted forwards 
and downwards. 

Portacaval Anastomosis.—The right adrenal 
vein was divided between ligatures and the vena cava 
was mobilized from the right renal vein to the liver, 
any lumbar veins found in this region being divided 
(Fig. 99,8). The portal vein was dissected from 
the point at which the gastrosplenic vein joined it to 
its bifurcation at the hilum of the liver. The large 
gastroduodenal vein and any other tributaries which 
entered the portal vein between these points were 
divided and ligated. A small one was found fairly 
constantly about I cm. caudad to the gastroduodenal. 
The portal vein and its tributaries were found to be 
thin-walled, compared with the vena cava, and 
required careful handling. The anterior mesenteric 
artery was felt and dissected at its origin from the 
aorta in the root of the mesentery and a piece of tape 
was passed loosely round it (for tightening later). A 
partial occlusion clamp (medium sized Pott’s aortic 
clamp—Genito-urinary Manufacturing Company) 
was placed on the vena cava and an ellipse of its wall, 
I cm. long, was removed with scissors (Fig. 99, C). 
A temporary stay suture was passed through the 
right-hand edge of the opening. The mesenteric 
artery was then occluded by tightening the tape and 
holding it with artery forceps. This procedure 
greatly reduced the amount of venous engorgement 
of the intestines during occlusion of the portal vein 
and allowed the portacaval anastomosis to be done 
without hurry. The portal vein was then divided 
obliquely between ‘ bulldog’ clamps, which were 
placed as far apart as possible. The portacaval 
anastomosis was made as follows (Fig. 99,D). The 
lumina were irrigated frequently with heparinized 
saline. The suture material was ooo00 Mersilk, 
threaded on Kalt’s corneal needles (18 mm.). 
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Sutures were placed at each end of the anastomogig 
and left long to act as stays, and another tempor, 
stay suture was placed on the anterior cut edge g 
the portal vein. One end of the upper stay sutur 
was used for the posterior layer of the anastomosi 
It was passed continuously as an over-and-oye 
stitch through all the coats of both vessels aboy 
IO-I2 times and tied on the outside to the lowe 
stay suture. The same stitch was then used similar) 
to complete the anterior layer, except that the edge 
were everted. It was finally tied on the outside ty 
the upper stay suture. The two temporary stay; 
were removed during the course of the anastomosis 
The clamps on the vena cava and portal vein wer 
removed and the mesenteric artery was released. 
The intestines, which had become blue, rapidly 
regained their normal pink colour. Blood was seep 
to fill the vessels in the region of the anastomosis 
and always oozed from one or more points between 
the stitches. The leakage was stopped easily by; 
few interrupted sutures. Finally, the hepatic end 
of the portal vein was ligated unless arterialization 
was to be performed. The incision was closed in 
layers with continuous thread sutures, care being 
taken to inflate the lungs fully. The whole procedure 
took about two hours. 

Arterialization.—When arterialization was pr- 
posed one external jugular vein was removed from 
the neck about one week previously for use as an 
autograft, and all its tributaries were carefully 
ligated. The length of the graft was as great 4 
possible and varied from 3} to 4 inches. It wa 
injected with saline to test for leakage and was then 
stored dry at —70 C. 

The suture material and needles were the same 
as those used for portacaval anastomosis, and irrigs- 
tion with heparinized saline was similarly used. The 
proximal end of the graft was anastomosed to the 
hepatic end of the portal vein (which was still con- 
trolled by a ‘ bulldog’ clamp) by a triangulation 
technique, using continuous over-and-over everting 
sutures. The adventitial coat of the graft was found 
to be much looser than that on the portal vein and 
for this reason the needle was always passed from 
without inwards in the portal vein and from within 
outwards in the graft. The efficiency of the anasto- 
mosis was tested by injecting heparinized saline up 
the graft, and reinforcing sutures were inserted 
where necessary. The aorta was then mobilized 
from its right side behind the vena cava for about 1} 
inches below the point of origin of the renal arteries 
(Fig. 99,£). One or two lumbar arteries were 
usually divided. The large lymphatic vessels in 
relation to the aorta were often damaged, but the 
discharge of lymph soon stopped. Two occluding 
tapes were passed around the aorta, and after removal 
of the adventitial coat an ellipse of the aortic wall, 
I cm. long, was removed from its right side. The 
graft was joined to the aortic opening by placing 
permanent stay sutures at the upper and lower ends 
and temporary stay sutures through the two sides 0! 
the aortic opening and graft (Fig. 99,F). The 
anastomosis was completed with continuous over 
and-over everting sutures passed from the outside 
and secured at each end of the stoma. The clamp on 
the portal vein was removed, allowing the graft to 
fill with venous blood from the liver. The |owet, 
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and finally the upper aortic tapes were then removed 
(Fig. 99, G). The graft filled at once with aortic 
blood and started to pulsate. Brisk oozing usually 
gecurred at one or more points on the anastomosis, 
but was easily stopped with interrupted sutures. 
The incision was then closed. Arterialization added 
about 1-14 hours to the operating time. 
Post-operative Care.—The dogs were usually 
on their feet within 20 minutes of the end of the 
operation. They were given penicillin (50,000 I.U.) 


Table II.—RESULTS OF PORTACAVAL ANASTOMOSIS 
IN Docs 





Total operations performed 16 








Operative deaths 9 
Thrombosis of shunt 4 
Shock 2 
Bleeding 2 
Anesthetic I 





Unsatisfactory 2 
Incomplete shunt 1* 
Sepsis (retained swab) I 





Satisfactory preparations 5 





* The gastroduodenal vein was not tied. 


and streptomycin (0-5 g.) intramuscularly daily for 
2-3 days. They were allowed water at once and 
food the next day. 

Various observations were made on all the 
animals, but the data are incomplete on 3 of the dogs 
with arterialized livers which died accidentally within 
a month of operation. 

1. General Health was judged by the length of 
survival after operation and by changes in body- 
weight. 

2. Bromsulphthalein Retention was estimated 
periodically on all the animals. The bromsulphtha- 
lein was given intravenously in a dosage of 5 mg. per 
kg. of body-weight and the percentage retention 
determined colorimetrically after 45 minutes (Varley, 
1954). 

3. Changes in Nitrogen Metabolism were studied 
by noting clinical signs of meat intoxication, by 
measuring the ammonia tolerance, and by recording 
the excretion of amino-acids in the urine. (The 
lat of these will be reported in another paper.) 
Ammonium chloride was given in 20 ml. of water 
by stomach tube in a dosage of o-1 g. per kg. of 
body-weight after a period of 24 hours, during which 
the dogs were allowed water only by mouth. The 
concentration of ammonia in the peripheral venous 
blood was measured immediately before and at half- 
hourly intervals for 2 hours after the ammonium 
salt had been given. Each estimation was made in 
triplicate (three blood specimens being taken at 
2-minute intervals) by using the Conway (1950) 
technique. , 

4. Structural Changes in the Liver were noted 
at intervals by performing diagnostic laparotomies at 
which the liver was inspected and palpated and 
at which biopsies were taken for histological examina- 
ton. After death a detailed examination was 
carr: -d out and the livers were weighed. 

The Portal Venous Pressure was measured at 
otomy by inserting a fine polythene tube into 
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a mesenteric vein and recording the pressure with a 
water manometer containing heparinized saline. 


RESULTS 


1. Mortality and Complications following 
Surgery.— 

The results of the surgical operations are shown 
in Tables II] and III. The mortality rate was high at 
first when we were having technical difficulties, but 
improved later. In two instances of arterialization 


Table II].—RESULTS OF ARTERIALIZATION PLUS PORTA- 
CAVAL ANASTOMOSIS IN DoGs 











Total operations performed 10 
Operative deaths 4 
hrombosis of shunt 
Bleeding 


Gangrene of rectum 
Unexplained 


ee! 





Died from rupture of vein 
graft after 5 days 2* 





Satisfactory preparations 4 





* Some data from these dogs are in- 
cluded in the results. 


(As and A6) death followed rupture of the anasto- 
mosis between the aorta and the venous autograft 5 
days after operation. Another dog (A4) which had 
undergone arterialization died as a result of bleeding 
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Fic. 100.—Effects of operative procedures on body-weight 
and survival. 


from the site of a liver biopsy after 4 weeks. For 
this reason no further liver biopsies were attempted 
in the arterialized animals. 

2. General Health.—Portacaval anastomosis 
alone was followed by a steady deterioration in 
general health, while arterialization, when successful, 
caused much less disturbance. 

a. Length of Survival (Fig. 100).—The dogs with 
portacaval anastomosis survived on the average 12 
weeks. Two died spontaneously and 3 were killed 
for humane reasons, when it appeared that they 
would not survive much longer. The 3 dogs with 
arterialized livers, which did not suffer early accidental 
death, outlived those with portacaval anastomosis 
alone. Two (A2, A3) were killed when they started 
to lose weight after 29 and 42 weeks respectively, 
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and the third (Ar) was killed while still in good 
health 31 weeks after operation, to obtain information 
about the liver and graft. 

b. Changes in Body-weight (Fig. 100).—After 
portacaval anastomosis the dogs had lost, on the 
average, 36 per cent of their body-weight at the time 
of death. After arterialization weight was much 
better maintained. The dogs with portacaval anas- 
tomosis ate all the food they were given until shortly 
before death and the cause of the loss of weight is 
obscure. Those with arterialized livers ate well all 
the time. 

3. Bromsulphthalein Retention (Fig. 101).— 
Control estimations were made on 39 normal dogs. 
Those with portacaval anastomosis rapidly developed 
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. Io1.—Effects of operative procedures on bromsulph- 
thalein retention. 


Table IV.—EFFECT OF OPERATIVE PROCEDURES ON AMMONIA TOLERANCE AT 
INTERVALS AFTER OPERATION 
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in the two groups is not significant, but it sug gedoncer 


that arterialization may have a protective effeijs ma: 


The signs appeared periodically and recurred ov 
periods ranging from 2 to 25 days. The firs: yw 
excessive salivation, and this was sometimes follow: 
by listlessness, ataxia, spasticity, and apparent bling 
ness. In severe attacks the dogs passed into congR 
and died. 

b. Ammonia Tolerance (Table IV and Fig. 102). 
Control observations were made in 9 dogs a 
provided consistent results. The blood-ammon; 
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MINUTES AFTER ADMINISTRATION OF AMMOMIUM CHLORIDE 

FiG. 102.—Effects of operative procedures on ammonia 
tolerance at intervals after operation. 























NuMBER OF Docs TIME IN MINUTES AFTER ADMINISTRATION OF AMMONIUM CHLORIDE 
TIME AFTER (AND NUMBER OF 
OPERATION OBSERVATIONS) 
° 30 60 90 120 
Controls 
9 (9) 0°77 +0°38"!’ 1°33 +0°27"» 0-92 +0°18 0°94 +0°26 0-98 + 0°25'*) 
Portacaval Anastomosis 
4-7 days 2 (2) 0-96 + 0°92 2°§ +0°27'*) I'gs+O0°1§ 1°67+0°31 1°99 + 1°40 
2-3 wk. 2 (4) 1°18+0°24 4°11+2°60 3°;10+1°00 1°74 +0°42 1°26 + 0°26 
4-25 wk. 3 (5) 2-79+1°95"") | 627+1-25"" | 5$:62+1-07 447 +015 3°40 + 1°54"? 
Arterialization 
4-7 days 4 (5) 0°78 +0°22 1°35 +0°17"*) 0°80 + 0°08 1-08 + 0°18 0°88 + 0°30 
2-3 wk. 3 (4) 1°4O+O°1! 3°63 41°34 3°29 +0°84 3°15 +0°67 2°97+0°91 
4-42 wk. 3 (9) 1°29 +0°42 §°04+2°24 4°53 +116 4°21+0°92 3°39+0°87""’ 

















Ammonium chloride was given in a dose of 0-1 g. per kg. of body-weight. 
concentration in wg. per ml. and represent mean values + one standard deviation. 
made on one dog their average was used in calculating the mean for the group. 


Statistical Analysis 


Comparing (1) and (2) 
(3) and (5) 
(6) and (7) 
(4) and (8) 
(6) and (9) 


severe retention, indicating impaired liver function. 

Those with arterialization maintained much better 

function, but tended to deteriorate after some months. 
4. Nitrogen Metabolism.— 

_a. Meat Intoxication.—Signs of meat intoxication 
developed before death in 3 of the dogs with porta- 
caval anastomosis (PC1, PC2, PC4) and in none with 
arterialized livers. The difference in the incidence 


rere 





The figures refer to the blood-ammonia—nitrogen 
When two or more observations were 


= 2°66, D.F 10, 0°05 > P>o-o1r 
= §-43, D.F. = 10, 0-001 >P 
5°08, D.F. = 10, 0-001 >P 
= 6°72, D.F 4, 0°01 > P > o-oo! 
8-09, D.F 10, 0-001 >P 


(expressed as ‘ ammonia-nitrogen ’) reached a peak 
concentration about half an hour after the ammonium 
chloride had been given and fell again within one 
hour. It did not, however, return completely to 
the resting level in 2 hours. After portacaval 
anastomosis there was progressive impairment of 
ammonia tolerance, shown by an increase in the 
resting level and in the height of the peak and 2-hour 
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The blood-ammonia curve reached 
ve effet; maximum after about 4 weeks and then remained 
rred ovigh. After arterialization the impairment developed 
ore slowly. 
There was no close correlation between the blood- 
monia concentration and the manifestations of 
For example, while signs were 
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immediately after completion of portacaval anasto- 
mosis, but arterialization made the liver pinker in 
colour and sometimes caused it to pulsate. 
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The 


portacaval shunt was found thrombosed at death in 


one of the dogs which had undergone portacaval 
anastomosis alone (PCs), but not in any of those 
whose livers had been arterialized. The venous 


Table V.—STRUCTURAL CHANGES FOUND POST-MORTEM IN THE VESSELS AND LIVER FOLLOWING 
PORTACAVAL ANASTOMOSIS 
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CHANGE IN HISTOLOGY OF LIVER 
SURVIVAL STATE OF Liver WEIGHT 
DoG WEEKS a. PERCENTAGE* ¥ 2 : - ; 
NASTOMOSIS os eanttiliie iver orta epatic : ; 
(AVERAGE 36°4) Cells alee hatha Connective Tissues 
PCr II Patent 66°4 Fatty degenera- | Smaller Larger Periportal fibrosis and 
tion lumina lumina lymphocytic infiltration 
PC2 II Patent 38°4 Normal Smaller ‘Larger Periportal fibrosis and 
lumina lumina lymphocytic infiltration 
PC3 6 Patent 131 Fatty degenera- | Smaller Larger Periportal fibrosis and 
tion lumina lumina lymphocytic infiltration 
PC4 9 Patent 36°7 Fatty degenera- | Smaller Larger Periportal fibrosis and 
tion lumina lumina lymphocytic infiltration 
PCs 25 Recent throm- 27°2 Normal Normal Normal Periportal fibrosis and 
bosis lymphocytic infiltration 


























* Estimated change in liver-weight between time of operation and death. The weight at the time of operation was assumed to be 
2°61 per cent of the body-weight (Grindlay and Bollman, 1952). 


Table VI.—STRUCTURAL CHANGES FOUND POST-MORTEM IN THE VESSELS AND LIVER FOLLOWING 



























































ARTERIALIZATION 
EE LD eS Sess sss SSeS, cise Senn nn mg A mmm SR a mm 
CHANGE IN HISTOLOGY OF LIVER 
LIVER- 
SurvivaL | STATE OF STATE OF STATE OF WEIGHT 
DoG |  Weexs PORTACAVAL GRAFT PORTAL | PegceNTAGE* 
ANASTOMOSIS VEIN (AVERAGE Liver Cells | Portal Veins} Hepatic | Connective Tissues 
—1§°1) Arteries 
Al 31 Patent Patent Patent —42°8 Double nu- | Gross dila- | Normal Periportal fibrosis and 
cleated tation lymphocytic infiltra- 
cells tion 
A2 29 Patent Throm-| Throm- —6°1 Slight fatty | Occluded Normal Periportal fibrosis and 
bosed bosed degenera- lymphocytic infiltra- 
tion tion 
A3 42 Patent Throm- | Patent —39°6 Double nu- | Small Normal Periportal fibrosis and 
bosed cleated lumina lymphocytic infiltra- 
cells tion 
A4 4 Patent Patent Patent +28-0 Double nu- | Dilated and | Normal Normal 
cleated fibrinoid 
cells and necrosis of 
mitotic walls 
figures 
As 5 days | Patent Rupture at | Patent Normal Normal Normal Normal 
aortic anas- 
tomosis 
5 days | Patent Rupture at | Patent Normal Normal Normal Normal 
aortic anas- 
tomosis 





* Estimated change in liver-weight between time of operation and death. The weight at the time of operation was assumed to be 2°61 


er cent of the body-weight (Grindlay and Bollman, f952). 


present, one dog (PC2) had a concentration of 4°7 
eg. per ml., but showed no signs a few days later 
when the concentration was 7-0 ug. per ml. following 
the administration of ammonium chloride. 
5. Structural Changes in Liver and Vessels 
(T bles V, VI).—There was no obvious change 


103). 





autograft which was used for arterialization was 
patent in the dogs dying up to 30 days following 
operation and in one (Ar) killed at 31 weeks (Fig. 
The graft had thrombosed in two which were 
killed at 29 and 42 weeks (A2, A3). 
(A3) the portal vein above the graft was patent, while 


In one of these 
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in the other it also had thrombosed (Fig. 104). The 
livers decreased in weight to a similar extent after 
both portacaval anastomosis and rterialization. 
The one exception was the dog (A4) which died 30 
days after arterialization, whose liver had increased 
in weight by 28 per cent. 

After portacaval anastomosis the histology of the 
liver showed little alteration during life, but definite 
changes at the time of death. In biopsies obtained 
at varying periods the liver cells appeared normal 
except in one case (PC1) where there was slight fatty 
degeneration. Slight portal tract fibrosis and 





FIG. 103.—Post-mortem radiograph of segment of aorta, 
graft, and portal vein and branches, after injection with a fine 


suspension of barium sulphate. 
patent. 


The graft and portal vein are 
(Dog At, 31 weeks after operation.) 


lymphocytic infiltration were the only other abnormal 
findings. The post-mortem material showed more 
consistent fibrosis and lymphocytic infiltration of 
portal tracts and, in 3 cases, fatty degeneration of 
the liver cells (Fig. 105). The portal veins were 
small and the hepatic arteries large. The biliary 
epithelium was often more prominent than normal, 
and occasionally bile-ducts had proliferated, though 
not to the extent seen in hepatic cirrhosis. 
Following arterialization changes were not visible 
in the 2 dogs which died 5 days after operation. In 
those which died later the liver cells were active and 
well nourished (Fig. 106). Double nucleated cells 
and mitotic figures were seen in numbers indicating 
increased cellular activity. In only one dog (A2) 
was there slight fatty degeneration and in this animal 
the graft had been thrombosed for some time. The 
portal veins were large in those with patent grafts, 
but were small in those whose grafts had thrombosed. 
In one dog with a thrombosed graft all of the portal 
veins in the sample were occluded (Fig. 107). Two 
distinct effects on the walls of the portal veins were 
noted. In one animal, whose graft was patent at 30 
days (A4), focal fibrinoid necrosis of portal vein 
branches was seen, which was probably due to the 
increased intraluminal pressure. In other animals 
there was a less acute reaction which took the form 
of an increase in fibrous tissue around the veins in 
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the portal tracts. Slight periportal lymphccytic 
infiltration was often present. The hepatic ari cries 
were normal. 

6. Portal Pressure.—Both operative procedures 
caused a similar fall in portal pressure (Table V1). 


DISCUSSION 


Although portacaval anastomosis in dogs with 
previously healthy livers is generally agreed to cause 
a decrease in size of the liver and microscopic damage 





FiG. 104.—Post-mortem radiograph of segment of aorta, 
graft, and portal vein and branches, after injection with a fine 


suspension of barium sulphate. A wire marks the site of the 
anastomosis. Thrombosis in the graft and portal vein has 
caused poor filling with the contrast. (Dog A2, 29 weeks 
after operation.) 


to the liver cells (Bollman and Mann, 1936), there is 
disagreement about its effects on general health, 
body-weight, the incidence of meat intoxication, the 
liver’s functional reserve, and the length of survival 
after operation. Some (Freeman, 1949), like us, 
have found that the dogs follow a steady down-hill 
course, while others have reported that weight, 
general health, and liver function are maintained for 
months or even years (Whipple, Robscheit-Robbins, 
and Hawkins, 1945 ; Markowitz, Lotto, Archibald, 
and Downie, 1952). There are probably several 
reasons for these conflicting observations. First, 
most are agreed that a diet rich in animal protein 
frequently causes meat intoxication and generally 
causes a deterioration in health. The high content 
of horse-meat (35 per cent) in our dogs’ diets confirms 
this observation. Secondly, simple obstruction of 
the portal vein upsets the dog less than a portacaval 
shunt (Bollman and Mann, 1936) and it is possible 
that the techniques used in some of the published 
series have resulted in rapid occlusion of the shunt. 
One of our dogs (PC5) with a portacaval anastomosis 
was found when killed to have an occluded stoma and 
collateral vessels entering the portal vein in the hilum 
of the liver. Its fall in weight and rise in brom- 
sulphthalein retention had been much slower than 
the others, and its ammonia tolerance, while being 
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much impaired at 4 weeks, had improved consider- 
ably after 24 weeks. It seems likely, therefore, that 
the stoma closed at some time during this interval 
with beneficial results. Thirdly, all the tributaries 
to the portal vein may not have been divided. This 
may have been the case in some published series. 
In one of our dogs, which has been excluded (Table 
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The exact cause of the impairment of ammonia 
tolerance after these surgical operations is not known. 
There are clearly two main factors :—(1) The effect 
of shunting the portal blood, which carries ammonia 
from the intestine, into the systemic circulation ; and 
(2) the effects of the portacaval shunt on liver 
function. The first of these is probably responsible 


Table VII.—EFFECTS OF OPERATIVE PROCEDURES ON PORTAL PRESSURE 
— LS LLL 





PorRTACAVAL ANASTOMOSIS ALONE 


ARTERIALIZATION + PORTACAVAL ANASTOMOSIS 























, Pressure ——_ —s Pressure Pressure 
Jog before d “ Dog before shortly Ch : 
Operation before Pressure Operation before on ty 

Death Death 
PCr 6"I 51 Ere) Al 9°4 38 5°6 
PC2 12°5 93 3°72 A2 _ 9°0 
PC3 12'0 —s A3 9°2 4°0 52 
PC4 9:2 2°5 6°7 A4 14°3 10°2 41 
PCs — —_ AS 10°3 — 

A6 8:5 — 

Mean 99 5°6 3°6 Mean 10°3 6°7 5°0 























Pressures expressed in cm. of water above the level of the xiphisternum, 





Fic. 105.—Photomicrograph of liver (dog PC4) 9 weeks 
after portacaval anastomosis, showing fatty degeneration. 


Hematoxylin and eosin. (x 125.) 


II), the large gastroduodenal vein was not divided 
and the animal was still in good health after 10 
months. When killed, it was found that this vein 
was greatly enlarged and the portacaval stoma 
occluded. Fourthly, Markowitz and his co-workers 
(1952), who found that their dogs thrived and could 
tolerate meat after portacaval anastomosis, suggested 
that some operative techniques might cause partial 
obliteration of the hepatic artery by fibrosis and 
consequent liver damage. Post-mortem arterio- 
graphy in our dogs showed no evidence of this. 

Total arterialization of the blood-supply of the 
liver, performed at the same time as portacaval 
anastomosis, maintains the health and hepatic func- 
tion of dogs for much longer than portacaval anasto- 
mosis alone, but eventually causes vascular damage 
in the liver and often results in thrombosis of the 
gra t and portal vein. It does not seem possible to 
preserve health and hepatic function permanently 
by this procedure. 





FiG, 106.—Photomicrograph of liver (dog A4) 30 days 
after arterialization. The rtal veins are increased in size. 
Their walls are thickened, and have undergone slight fibrinoid 
necrosis and cellular infiltration. Haematoxylin and eosin. 
(x 95.) 





after 
The branches of the portal vein are 
occluded by fibrous tissue. Haematoxylin and eosin. (x 72°5.) 


Fic. 107.—Photomicrograph of liver 29 weeks 


arterialization (dog A2). 
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for the slight rise in the blood-ammonia concentra- 
tion which occurs immediately after operation ; 
undoing the shunt abolishes the effect (Eiseman, 
Lindeman, and Johnson, 1954). Our observation 
that the rise is progressive for about 4 weeks after 
operation is most readily explained by a progressive 
failure in the ability of the liver to metabolize 
ammonia. There is no close correlation, however, 
between this aspect of liver function and the others 
which we observed. For instance, the weight and 
bromsulphthalein retention remained normal for 
very much longer.» It is interesting that total 
arterialization of the liver caused no impairment of 
ammonia tolerance at first, but that later it caused 
almost as much as did portacaval anastomosis. The 
reason may be that during the early days after 
operation the total hepatic blood-flow is increased 
(Fisher, Russ, Fedor, Wilde, Engstrom, and Fisher, 
1955) so that the liver cells have a better opportunity 
of clearing ammonia from the blood. The relative 
inadequacy of isolated blood-ammonia estimations 
in studies of this type needs emphasizing. The 
differences between animals under varying conditions 
can be clearly demonstrated only by performing 
tests of ammonia tolerance. 

It is difficult to account for the differing observa- 
tions which have been reported concerning the 
structural changes which follow total arterialization. 
Those which we have described were clear cut and 
unequivocal. Focal fibrinoid necrosis occurred in 
the portal veins in one dog after 30 days and fibrosis 
round the veins of two others after some months. 
It is unlikely that the fibrosis followed a preliminary 
necrosis, for the fibrous tissue did not interfere with 
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the general architecture of the vessels. The two 
processes may be distinct types of response t» an 
increased intraluminal pressure. 

At present there is little to suggest that cota 
arterialization of the portal vein would be of benefit 
in human cirrhosis. A study of its effects in experi- 
mentally produced canine cirrhosis will be reported 
later. 


SUMMARY 


1. The effects of portacaval anastomosis on 
liver function in man are reviewed. Hepatic 
function deteriorated after operation in 9 out of Io 
patients. 

2. An investigation was undertaken in dogs with 
healthy livers to discover whether total arterialization 
of the portal vein combined with portacaval anasto- 
mosis would maintiin health and liver function 
better than portacaval anastomosis alone. 

3. The operative techniques are described in 
detail. 

4. Arterialization preserved general health and 
liver function much better than portacaval anasto- 
mosis. The animals with arterialized livers survived 
longer, their weights were maintained better, they 
did not develop meat intoxication, they excreted 
bromsulphthalein much better, their ammonia 
tolerance was impaired less rapidly and their livers 
did not show histological signs of atrophy. 

5. However, the high intraluminal pressure which 
followed arterialization caused vascular damage ; 
thrombi tended to form in the grafts and portal veins 
and the portal vessels in the liver showed microscopic 
evidence of injury. 


IIl.—OBSERVATIONS ON EXPERIMENTALLY-INDUCED HEPATIC CIRRHOSIS AND ON 
THE EFFECTS OF SUBSEQUENT PORTACAVAL ANASTOMOSIS AND 
TOTAL ARTERIALIZATION OF THE PORTAL VEIN IN THE DOG 


IN the first part of this article (p. 83) we 
reported our finding that liver function deteriorated 
after portacaval anastomosis in patients with cirrhotic 
livers and in dogs with previously healthy livers. 
We also described an experimental investigation of 
the effects of total arterialization of the portal vein 
(see Fig. 99, G) in dogs and concluded that this 
procedure, performed at the same time as porta- 
caval anastomosis, had a beneficial effect in main- 
taining hepatic function and prolonging life. Eventu- 
ally, however, it caused damage to the walls of 
the portal vein and its branches, liver function 
became impaired, and the health of the animals 
deteriorated. 

The suggestion that cirrhosis of the liver might 
be benefited by total arterialization of the portal vein 
appears to have been made at about the same time 
by Hunt (1952) and by Cohn and Herrod (1952). 
Child (1954) describes the suggestion as “ intrigu- 
ing ”’. 

Apart from the observations which we reported 
previously there are theoretical reasons for supposing 
that the procedure might be of benefit. In the first 
place dogs with healthy livers which have undergone 
total arterialization are able to regenerate liver tissue 
completely iter partial hepatectomy (Fisher and 


others, 1954 b). Secondly, increasing the pressure 
in the intrahepatic branches of the portal vein might 
help to prevent or delay their distortion and oblitera- 
tion by nodules of regenerating liver tissue in hepatic 
cirrhosis and thereby improve the nutrition of the 
liver cells (McIndoe, 1928). On the other hand the 
cirrhotic liver contains abnormal communications 
between the intrahepatic branches of the hepatic 
artery and of the portal vein (Herrick, 1907; 
McIndoe, 1928; Dock, 1942) and it would seem 
pointless to attempt to improve on this spontaneous 
* arterialization ’. 

So far as we are aware there are only two accounts 
in the literature of total arterialization of the cirr- 
hotic liver. Hunt (1952) treated 4 patients with 
advanced liver disease (3 of whom were in their 
terminal stages) by means of a portal-systemic shunt, 
followed by anastomosis of the right renal artery 
(after nephrectomy) to the hepatic end of the portal 
vein. All the patients died within a few days. 
Fisher and others (1955) performed the operation, 
which we have copied, on 6 dogs with advanced 
cirrhosis. Three died within 24 hours, and the 
others survived for 1, 6, and 14 weeks respectively. 
The animal which survived longest lost weight after 
operation and its liver function did not improve. 
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The histology of the liver after death showed no 
change from its condition before surgery. 

The following experiment was designed to com- 
pare the effects of portacaval anastomosis alone with 
those of the same operation combined with total 
arterialization of the portal vein in dogs whose livers 
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The weights of the animals at the start of the 


experiment ranged from 5:6 to 10:9 kg. The diet 
was the same as that used in the previous experiment 
(see p. 84). 

Cirrhosis was induced by carbon tetrachloride in 
a dose of 2 ml. per kg. of body-weight, in an equal 


Table VIII.—EFFECTS OF CARBON TETRACHLORIDE ON I5 DOGS 
aa ——_ 








































































































Doses No. or WEEKS HISTOLOGY OF LIVER AT DEATH OR AFTER 
OF DURING WHICH | CLINICAL DEVELOPMENT OF CIRRHOSIS PERCENTAGE 
Doc | CARBON | Carson Tetra- | SIGNS OF CHANGE IN REMARKS 
PETRA- | CHLORIDE WAS LIVER LIVER-WEIGHT* 
— ADMINISTERED | DAMAGE Liver Cells Connective Tissues (MEAN : —15°4) 
C1 126 64 Nil Irregular staining | Periportal fibrosis. Mild cirrhosis (no oper- 
and size of cells Large subcapsular lymph- ation) 
atics 
C2 120 64 Nil Atrophic. Early | Periportal fibrosis Moderate cirrhosis (no 
nodular regenera- operation) 
tion 
C3 3 2 Anorexia | Centrilobular | Normal —8-0 Death from acute hepatic 
necrosis necrosis 
C4 3 2 Anorexia | Ditto Diffuse hemorrhage —oPs Ditto 
Cs 14 17 Nil Acute necrosis Periportal fibrosis. Cellu- —41 Death from liver failure 
lar infiltration. Large 
subcapsular lymphatics 
C6 63 35 Ni Acute necrosis. | Diffuse fibrosis and peri- —30°7 Ditto. Tissues jaun- 
Early nodular rtal inflammatory cell diced. Ascites 
regeneration infiltration 
C7 21 23 Nil Nodular regenera- | Diffuse fibrosis —8-4 Accidental death from 
tion carbon tetrachloride in 
trachea 
cs 33 25 Nil Ditto Ditto —4°2 Ditto 
CPC1 22 29 Nil Early nodular re- | Periportal fibrosis Mild cirrhosis 
generation 
CPC2 19 21 Inactive Marked nodular | Diffuse fibrosis. Prolifer- Severe cirrhosis 
and poor| regeneration ation of bile-ducts 
health 
CPC3 13 21 Ascites | Ditto Diffuse fibrosis. Large Ditto 
and poor subcapsular lymphatics. 
health Proliferation of bile- 
ducts 
CAI 76 54 Nil Nodular regenera- | Diffuse fibrosis. Prolifer- Moderate cirrhosis 
tion ation of bile-ducts 
CA2 80 55 Nil Ditto Diffuse fibrosis Ditto 
CA3 78 42 Nil Ditto Ditto Ditto 
CA4 65 32 Poor . Ditto Ditto Ditto 
healt 
* Estimated change in liver-weight between start of carbon tetrachloride administration and death. (See text.) 


had been rendered cirrhotic with carbon tetra- 
chloride. This animal preparation probably resem- 
bles human cirrhosis more closely than any other. 


METHODS 


Fifteen mongrel dogs of both sexes were used 
and all received carbon tetrachloride. After,cirrhosis 
had been induced no more carbon tetrachloride was 
given and the dogs were divided into three groups : 
2 (C1-2),* which served as controls, had no surgery 
ani were observed for a further period ; 3 (CPC1-3)t 
had a portacaval anastomosis performed; and 4 
(CAr-4)t underwent total arterialization of the portal 
ven. Six dogs (C3-8) died while still receiving 


ca-bon tetrachloride. 


volume of arachis oil, administered twice weekly by 
stomach tube. It was given 24 hours after the 
previous meal and the animals were fed again 
immediately afterwards. One or more doses were 
omitted if the animals were losing weight rapidly or 
if their general health was deteriorating. An 
adequate degree of cirrhosis was considered to be 
present when the liver was found to be firm and 
nodular at operation and when the histology showed 
the features of hepatic cirrhosis. The frequency of 
administration of carbon tetrachloride was increased 





* C, cirrhosis. 
+ CPC, cirrhosis, portacaval anastomosis. 
t CA, cirrhosis, arterialization. 


— 
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to four times weekly in those animals which showed nitrogen metabolism (signs of meat intoxica‘ion, carbo 
little evidence of liver damage after having received ammonia tolerance, and urinary amino-acid excre. Birach' 
it for several months. tion), structural changes in the liver, and portal G 

Portacaval anastomosis and arterialization of the venous pressure. The results of the amino-acid 
portal vein were performed by the techniques _ study will be reported elsewhere. 
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Fic. 108.—Effects of administration of carbon tetrachloride on body-weight. 
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Fic. 109.—Effects of the administration of carbon tetrachloride on retention of bromsulphthalein. aft 
res 
described previously (see Fig. 99, G). The opera- RESULTS 
tions were more difficult in the cirrhotic animals than 01 
in those with healthy livers because of increased Effects of Administration of Carbon }§ /! 
vascularity and cedema of the tissues around the Tetrachloride.— be 
posterior vena cava and portal vein. In 3 cases General.—The effects of carbon tetrachloride § > 


(CA2-4) an arterial (aortic) homograft was used were variable (Table VIII). Two animals (C3, 4) § 
instead of a venous autograft in an attempt to prevent developed acute hepatic necrosis and died after 2 
rupture of the anastomosis between the aorta and weeks. Another (CPC3) had advanced cirrhosis di 
graft, a complication which we had encountered and ascites after 21 weeks, while yet another (C1) = ™ 
previously and which occurred in the first dog in had developed only mild cirrhosis after 64 wecks. § % 
this series (CAI). Two (C5, 6) died from liver failure after 17 and 35 § - 
Observations were made, as described in the weeks respectively. Nine developed cirrhosis and 
previous paper, on the general health (including remained in adequate health for complete study. § \ 
weight), bromsulphthalein retention, alterations in Two dogs (C7, 8) died accidentally as a result of ‘he § 5 
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tetrachloride being introduced into the carbon tetrachloride. Signs of venous congestion 
were seen in the cirrhotic dogs. The spleen became 
congested and large when the liver damage was mild, 
but the diameter of the mesenteric veins did not 
increase until the cirrhosis was severe. Collateral 
vessels developed at the root of the mesentery 
and at the hilum of the liver. Enlarged lymph- 


vessels and nodes and cdematous tissues were 


carbon 
yachea. 

General Health.—The general health was affected 
very little. Some animals became listless and 
sarted to eat poorly, but withholding carbon tetra- 
chloride for 1 or 2 weeks usually caused improve- 
ment. The weight tended to fall as liver damage 
developed (Fig. 108). Some young dogs continued 


cica ion, 
l ex cre- 
| portal 
iNo-acid 


Table 1X.—EFFECTS OF HEPATIC CIRRHOSIS AND OF SUBSEQUENT OPERATIVE PROCEDURES ON 
AMMONIA TOLERANCE 


SL SS Seen htiyAai nahn ph sansa 


TIME IN MINUTES AFTER ADMINISTRATION OF AMMONIUM CHLORIDE 
NUMBER OF Docs 





30 60 90 120 








Controls* 
1°33 +0°27 0°92 + 0°18 0°94 + 0°26 





Cirrhosis 
1°37 
1°50 
o'99 

1°26 +0°§9 


Portacaval anastomosis subsequently 
Total arterialization subsequently 
No operation 

Total 


1°34 

1°27 

1°83 
1°38 +0°49 


1°35 

I-19 

0-92 
I°I3+0°S4 





Time after Cirrhosis and Portacaval Anastomosis 


operation 


Number of dogs 
(and number of 
observations) 





2°23 +2°06 
3°$3+1°22 
§$°30+ 1°31 


I8r+1°13 
3°12+1°72 
467+2°11 


1°86+0°91 
3°00+1°74 
4°34+2°76 


(3) 0°50 + 0°09 
(4) - k. 1°91 +0°90 
(6) 1°58 +0°89 











Cirrhosis and Arterialization 
1°60 +0°97 I'lIo+O°17 o°72 + 0°26 














3 (4) 0°64 +0°48 o’s55 +0°S9 





Ammonium chloride was given in a dose of o-1 g. per kg. of body-weight. he 
concentration in ug. per ml. and represent mean values + one standard deviation. 


The figures refer to the blood-ammonia—nitrogen 
When two or more observations were 


made on one dog their average was used in calculating the mean for the group. 
* Control data (normal dogs) from Part I of this paper, Table IV. 


to gain weight for the first few months but lost weight 


later. The two which developed acute necrosis lost 
weight rapidly after the first dose, but those dying 
later from liver failure lost very little before death. 

Bromsulphthalein Retention—The retention of 
bromsulphthalein increased rapidly in all the animals 
and reached its maximum after about 8-24 weeks 
Fig. 1c9). Thereafter it tended to decrease, but it 
did not return to normal. 

Nitrogen Metabolism.—There were no signs of 
meat intoxication in any of the animals. Slight 
impairment of ammonia tolerance appeared in some 
when cirrhosis had developed, but the mean curve 
lor the whole group was not significantly different 
from that of the controls (Table 1X and Fig. 114). 
The impairment was apparent at one to two hours 
after ammonium chloride had been given, but the 
testing and peak levels were not raised. 

Liver and Portal Circulation.—Periodical laparo- 
tomies in each animal revealed the following changes. 
The liver became progressively firmer, its surface 
became granular, and free bleeding occurred when a 
biopsy was taken. Later the liver decreased in size 
and is surface became nodular. ‘ 

_ The weights of the livers of those animals which 
died accidentally or from hepatic failure (Table VIII) 
were on the average, 15-4 per cent less than their 
estin ated weight* before the administration of 


—_—— 





* The weight at the time of operation was assumed 
‘0 be 2-61 per cent of the body-weight (Grindlay and 
Bolln an, 1952). 


also seen at the hilum. One dog developed ascites 
(CPC3). 

Histological examination of the liver showed the 
presence of centrilobular necrosis in the two animals 
(C3, 4) which died from acute hepatic necrosis. In 
the two (Cs, 6) which died from liver failure after 
having received carbon tetrachloride for several 
months there was acute necrosis of the liver cells 
along with some increase in fibrous tissue in the 
portal tracts. The nine dogs which developed non- 
fatal cirrhosis had nodules of regenerated liver cells, 
periportal fibrosis, distortion of the blood-supply to 
the liver and varying amounts of cellular infiltration 
in the portal tracts. Proliferation of the bile-ducts 
was occasionally seen (CPC2, CPC3). The degree 
of cirrhosis was classified as mild when there was 
irregular staining and size of liver cells associated 
with an increased number of active nuclei ; moderate 
when nodules of regenerated liver cells were seen ; 
and severe when there was marked nodular regenera- 
tion. The histology of the liver in the dog with 
ascites (CPC3) showed severe cirrhosis with large 
subcapsular lymphatics (Fig. 110). Similar dis- 
tended lymphatics were also seen in another dog 
(Cr). 

Portal Pressure-—The portal pressure rose fairly 
steadily and reached, on the average, 4:6 cm. of 
water above the initial pressure (Fig. 111). 

Effects of Stopping Carbon Tetrachloride 
after Induction of Cirrhosis.—Two dogs had 
received carbon tetrachloride for 64 weeks. One 
(C1) had developed mild, and the other (C2) 












moderate, cirrhosis. Administration of the toxin 
was stopped and they were observed for a further 
10 weeks before being killed. 





Fic. 110.—Photomicrograph of the liver of dog CPC3, 
which had severe cirrhosis and ascites, before operation. 
There are large subcapsular lymphatic channels, the liver cells 
are irregular and there is a slight increase in fibrous tissue. 
Hematoxylin and eosin. (x 90.) 


Both had remained in good general health while 
receiving the toxin, but were losing weight (Fig. 108) 
and showing other evidence of impairment of liver 
function. After the carbon tetrachloride was stopped 
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their weights increased (Fig. 112) and brom: ulph.Bieteri 
thalein retention, which had previously risen (Fig Both | 
109), returned to normal (Fig. 113). There was ny 
sign of meat intoxication and no further studies ¢ 
nitrogen metabolism were made. Macroscopically 
the livers showed the same changes as they had don 
previously, but their weights were, on the average, 
IO per cent greater than normal (Table X). Histo. 
logical examination (Table X) showed that the live; 
cells had recovered from the acute effects of th 
toxin and that nodular regeneration and bile-duc 
proliferation were both progressing. The porta 
pressures had likewise continued to increase (Fig, 
III). 

Effects of Operative Procedures (Tables X! 
and XII).— 

Mortality and Complications following Surgery.— 
The 3 animals which underwent portacaval anasto- 
mosis survived operation and did not develop 
complications. Of the 4 which underwent arterial- 
lization one died within 24 hours from an unknown 
cause and 3 survived operation. Of these three, | 
died after 5 days from rupture of the anastomosis 
between the aorta and graft and 2 survived for 
longer periods. 

General Health (Length of Survival and Body- 
weight).—Portacaval anastomosis alone was tolerated 
better than arterialization of the portal vein. With 
the exception of one dog (CPC1), which underwent 
portacaval anastomosis when only mildly cirrhotic 
and remained in good health, there was a general 
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Table X.—EFFECTS OF STOPPING CARBON TETRACHLORIDE IN 2 DOGS* WITH CIRRHOTIC LIVERS 























POST-MORTEM 
Doc LIVER SHORTLY BEFORE STOPPING 
CARBON TETRACHLORIDE Percentage Change ; = 
in Liver-weightt Liver Cells Connective Tissues 
(Mean + 10 per cent) 

Cr Mild cirrhosis +3°§ per cent Normal. Early nodular | Periportal fibrosis. Slight 

regeneration proliferation of bile- 
ducts 

C2 Moderate cirrhosis 17 per cent Irregular size of cells. | Periportal fibrosis. Proli- 
Moderate nodular re- feration of bile-ducts 
generation 











* Both dogs were killed, while still in good health, 10 weeks after the toxin had been stopped. 
+ Estimated change in liver-weight between start of carbon tetrachloride administration and death. (See text.) 


Table XI.—EFFECTS OF PORTACAVAL ANASTOMOSIS IN DOGS WITH CIRRHOTIC LIVERS 


A A aT TT TLS 




















LENGTH OF PoOsT-MORTEM 
LIVER AT SURVIVAL 
Doc TIME OF AFTER CAUSE OF DEATH — py 
OPERATION OPERATION cav ange in , ‘ ae 
(Days) Anasto- | Liver-weight* Liver Cells Connective Tissues 
mosis | (Mean — 25-9) 
CPC1 Mild cirrhosis 238 + Killed while still | Patent 27°0 Nodular regeneration | Fibrous tissue more 
in good health more marked. Cells prominent 
showed no change 
CPC2 Severe cirrhosis 20 Killed for humane | Patent — 46°0 Cells shrunken Some increase in in- 
reasons flammatory cells 
around the portal 
tracts 
CPC3 Severe cirrhosis 30 Killed for humane | Patent 4°7 Fatty degeneration No change 
reasons 


























* Estimated change in liver-weight between start of administration of carbon tetrachloride and death. (See text.) 
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; Fic. 111.—Effects of administration of carbon tetrachloride and of subsequent operative procedures on portal pressure. 
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group after operation (Fig. 113). 


LIVER AT 
TIME OF 
OPERA- 
TION 


Doc 


Retention.—Bromsulphthalein 
retention increased in two of the 3 dogs in each decreased on an average by 25-9 per cent after po 
caval anastomosis and increased by 33°4 per cy 
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Table XII.—EFFECTS OF TOTAL ARTERIALIZATION OF THE PORTAL VEIN IN DOGS WITH CIRRHOTIC LIVERs 
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SURVIVAL Cavs oF 
AFTER Dears 
OPERATION 
(Days) 


Porta- 
caval 
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Graft 


Portal 
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Per- 


centage 
Change 


in 


Liver- 
weight* 
(Mean 
+ 33°4) 


Histology 








Liver 
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Tissues 






he lu 






















CAI Moderate 


cirrhosis 


5 Bleeding from 
ruptured 
aortic anasto- 
mosis 


Patent 


Patent 
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—12°7 


Active. 
Double 
nucleated 
cells seen 


No change 


Periportal inflan 
matory cell j 


filtration 
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14 Liver failure 
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Patent 
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Nitrogen Metabolism.—Signs of meat intoxication 


occurred in one dog (CPC2) 3 weeks after porta- 


caval anastomosis. 


In another (CPCr1) the feeding 


of 300 g. of meat daily for 3 days failed to cause 


symptoms. 


progressively after portacaval anastomosis. 


Ammonia tolerance became impaired 
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* Estimated change in liver-weight between start of administration of carbon tetrachloride and death. 


following arterialization. 








(See text.) 


In all the animals sign 





of portal congestion diminished after operating’ 
The ascites almost disappeared in the animal inf ** 
which it had been present previously (CPC3). 
portacaval anastomoses were found patent at autops\ ,.4 


in all the animals. 
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Following arterialization the 


Fic. 114.—Effects of operative procedures in dogs with cirrhotic livers on ammonia tolerance at intervals after operation. 


arterialization, although the numbers are small and 
the differences not significant, there appears to have 
been an immediate improvement in ammonia toler- 
ance (Table 1X and Fig. 114). 

Structural Changes in Liver and Vessels.—After 


both operative procedures the livers became less 


graft and portal vein were found to be thrombosed§ 
in one of the dogs (CA4) after 11 days. 

The histology of the livers after death in th 
animals with portacaval anastomosis alone showed 
evidence of further impairment in the nutrition 0! 
the hepatic cells in two of the animals (CPC2, 3) 
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TOTAL ARTERIALIZATION OF THE LIVER 


mut no change in the one with mild cirrhosis 
CPC1). 

Following arterialization the liver cells were well 
ourished and active. In the animal which became 
gundiced and died after 14 days (CAz2) the walls of 
he portal veins were severely damaged (Fig. 115). 
Subintimal hemorrhages, fibrinoid necrosis, and 
ellular infiltration were seen in the walls, which 
were increased in thickness. In the smaller vessels 


he walls were so thick that they almost obliterated 
In the dog which died at 5 days (CAr) 


he lumina. 


Fic. 115.—Photomicrograph of the liver of dog CA2, which 
had moderate cirrhosis, 14 days after arterialization. The 
portal tract is severely inflamed. The wall of the portal vein 
is necrotic and within the ring of fibrinoid material the lumen 
is closed by cellular tissue. The parenchyma seen in this 
section is not greatly altered. Hematoxylin and eosin. 

<« 180.) 


and in the one with the thrombosed graft (CA4) the 
walls of the portal veins were normal and the only 
changes seen after death were some increase in the 
vascularity of the livers and an increase in the number 
of inflammatory cells around the portal tracts. The 
hepatic arteries remained normal. 

There was no evidence of cholecystitis or of 
obstruction of the bile-ducts, a complication which 
was sometimes observed by Fisher and others (1955). 

Portal Pressure-—Both operative procedures 
caused a similar fall in portal pressure (Fig. 111). 


DISCUSSION 


This investigation presented considerable practical 
difficulties which made it impossible to assign strictly 
comparable animals to the control, portacaval, and 
aterialization groups. In the first place the varia- 
bility of response to carbon tetrachloride raised the 
problem of how to decide when an adequate degree 
of cirrhosis had been produced. The total dosage 
and duration of administration proved unreliable, as 
did changes in the clinical state and in biochemical 
tests of liver function, and we had to depend on the 
structural changes in the livers. This information 
was obtainable only by laparotomy, which could not 
be performed frequently without adversely affecting 
the enimals’ health, and by histological examination, 
whic 1 involved delay while sections were being pre- 
pare'| and examined. Secondly, the high operative 
mort ality which we had encountered in our previous 
¢xpe iment, and our lack of experience in operating 
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on cirrhotic animals, made us decide to do simple 
portacaval anastomosis in the first three dogs which 
became available for surgery rather than to attempt 
the more formidable procedure of arterialization. 
The result was that the control group contained 1 
case of mild and 1 of moderate cirrhosis, the porta- 
caval group 1 of mild and 2 of severe cirrhosis, and 
the arterialization group 4 cases of moderate cirrhosis. 

Nevertheless, the results indicate that, contrary to 
our findings in dogs with healthy livers, portacaval 
anastomosis alone is tolerated better than the same 
operation combined with arterialization of the portal 
vein when the livers have been rendered cirrhotic 
with carbon tetrachloride. They also suggest that, 
unless the cirrhosis is mild, dogs which receive no 
surgical treatment fare better than those which 
undergo portacaval anastomosis. This is not sur- 
prising in view of the disastrous effect of this opera- 
tion on dogs with healthy livers. What is surprising 
is that one animal (CPC1) should have remained in 
such excellent condition for so long. In man porta- 
caval anastomosis is mainly of benefit in relieving 
portal hypertension and reducing the risk of bleeding 
from «esophageal varices. In the cirrhotic dog 
varices rarely develop (Volwiler, Grindlay, and 
Bollman, 1950) and it is therefore impossible to 
compare this aspect of the operation in the two 
species. 

Damage to the liver cells by toxins, such as carbon 
tetrachloride, impairs their functional capacity (as 
shown, for instance, by their ability to extract brom- 
sulphthalein from the blood) and reduces the total 
weight of the liver. Continued administration of 
the toxin destroys the liver cells progressively and, in 
the absence of death from liver failure, is countered 
by nodular regeneration of liver tissue. This in turn 
causes improvement in function and an increase in 
weight. The observation (Fisher and others, 1954 b) 
that while portacaval anastomosis prevents the normal 
liver from regenerating after partial hepatectomy, 
simultaneous arterialization of the portal vein allows 
complete restoration to occur raised the hope that 
arterialization might similarly stimulate nodular 
regeneration in the damaged, cirrhotic liver. Our 
results indicate that, far from doing so, arterialization 
damages the dog’s liver to such an extent as to cause 
further retention of bromsulphthalein, jaundice, loss 
of weight, rapid deterioration of general health, and 
death. The cause of these ill effects, however, is not 
clear for although the portal tracts become inflamed 
and the portal veins are damaged, the hepatic arteries 
are unchanged, the liver cells appear well nourished 
and active, and the weights of the livers are increased. 
The effects of arterialization are the more remarkable 
since portacaval anastomosis alone causes obvious 
impairment of nutrition of the hepatic cells and a 
decrease in the weight of the liver. 

We must conclude that there is nothing in our 
own experience or in that reported by others (Hunt, 
1952; Fisher and others, 1955) to suggest that the 
operation of arterialization of the portal vein would 
be of benefit in human cirrhosis. 


SUMMARY 


1. An investigation was undertaken in dogs with 
livers rendered cirrhotic by carbon tetrachloride to 
discover whether arterialization of the portal vein 
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combined with portacaval anastomosis would main- 
tain health and liver function better than portacaval 
anastomosis alone. 

2. The effects of carbon tetrachloride on general 
health and on the liver were variable and are described 
in detail. 

3. Portacaval anastomosis alone was tolerated 
better than arterialization. The latter caused rapid 
impairment of liver function, deterioration in general 
health, and death. 

4. It is concluded that total arterialization of the 
portal vein would probably be of no benefit in human 
cirrhosis. 
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SHORT NOTES OF RARE OR OBSCURE CASES 





ENTEROGENOUS CYST OF G@SOPHAGUS 
By DONALD BARLOW 


SURGEON, LONDON CHEST HOSPITAL 


BRONCHOGENIC cysts arising in relation to the trachea 
or main bronchi are relatively common and frequently 
produce a shadow noticed for the first time on mass 
radiography. Similar cysts arising in connexion 
with the csophagus are less common, and those 
occurring within the «esophageal wall itself— 
unconnected with the lumen—are rare. 

The case presented here is of particular interest 
from this point of view and also because it presented 
features enabling a pre-operative diagnosis to be made. 





CASE REPORT 

S. B., a single girl, aged 17. 

In 1950, at a time when the patient was symptom- 
free, she attended for a chest X-ray by mass miniature § & 
radiography and a rounded shadow was seen (Fig. 116) § 
projecting from the right side of the mediastirium J t 
immediately below the azygos vein. She was referred to 
the Southend Chest Clinic and was later investigated and § ¢ 
operated upon at the London Chest Hospital. 

On EXAMINATION.—Lateral tomogram radiographs 
(Fig. 117) showed the shadow to be related to the trachea fF « 
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Fic. 116.—Plain radiograph shows shadow at right hilum. 
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G. 118.—Opaque swallow shows filling defect of esophagus, 
but on eesophagoscopy no abnormality was visible. 


hageal mucosa was normal. In other opaque- 


low studies a definite ridge-like projection indicated 


ower level of the swelling. 

\ tentative diagnosis of bronchogenic cyst in associa- 
with the cesophagus was made and a right thoracotomy 
med on Dec. 12, 1952. 

\T OPERATION.—A cyst about the size of a small 
ge (Fig. 119) was found lying within the right-hand 


wall of the cesophagus immediately below the azygos vein. 
It was covered by the expanded longitudinal oesophageal 
muscle and lay outside the circular layer. The lumen of 
the cyst did not communicate with the alimentary tract. 





Fic. 117.—Lateral tomogram shows well-defined shadow in 
posterior mediastinum. 








Fic. 119.—Diagram of operative finding. Cyst in wall of 
cesophagus in submucous plane. 


The intact cyst was dissected out easily by incising the 
longitudinal muscle and this was then sutured. 

THE SPECIMEN.—This consisted of an ovoid cyst 
5 cm. X 3°5 cm. X 3 cm. without an obvious pedicle, 
except for one or two small vessels entering its wall near 
its lower limit. The wall was thin and the interior smooth. 
Sections (Fig. 120) showed smooth muscle and a lining 
which was partly squamovs and partly ciliated epithelium. 
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Occasional mucous glands were present in the wall. 
The contents were mucoid and sterile. Dr. Hinson’s 
opinion: ‘An enterogenous cyst of ‘ bronchogenic’ 
type”’. 

Post-operative course was uneventful. 


: tf, 





FIG. 120.—Microscopy: to show ciliated epithelium of cyst 
lining. 


DISCUSSION 


The present case is of interest because it was 
entirely intramural, was able to be diagnosed before 
operation, and presented the feature that, although 
the cyst was found within the cesophageal wall, it was 
partly lined by ciliated epithelium of bronchogenic 
type. Ladd and Gross (1941) point out that the 
lining mucosa of cysts of this type always resembles 
some part of the alimentary tract, but not always the 
mucosa at the level at which the duplication is 
found. They do not mention that these cysts are 
commonly lined by ciliated mucosa of bronchogenic 
type, but that is a fact. At all events, the lining of 
such cysts by no means always corresponds to the 
mucosa found at the level in the intestinal or bronchial 
tract at which the cyst is found. Thus, cysts of the 
tongue in the region of the foramen cecum have been 
found lined by colonic type of epithelium. In some 
instances, but not in the present case, the lining has 
become so necrotic as to be unidentifiable. 
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Over the years there have been many reports , 
cysts of varying size and shape occurring in relatiy 
to the intestinal tract and bronchial tree. These yap 
from rounded small cystic swellings to long elongate 
cysts approximated to and always attached to th 
foregut, midgut, or hindgut or its developmen 
derivations. The view which the writer holds ; 
that all these cysts and in many cases diverticulz 
for some of them communicate with the lumen , 
the adjacent viscus—are, in fact, reduplication 
occasioned by sequestration or ‘ pinching off’ ¢ 
groups of cells from the primordial enteric tube jy 
the process of development and cellular division. 

The present cyst is described as ‘ enterogenous’ 
Pathologically it is, however, ‘ bronchogenic ’ becaus 
it has some ciliated epithelium in its lining. Ther 
is nothing remarkable in this because the bronchid 
tree is developed as an outgrowth of the enter 
tubular infold. It is apparent that the origin 
structure is capable of formation of a variety of 
epithelia according to physiological needs. Thy 
bronchi develop cilia, stomach develops acié- 
secreting mucosa, rectum produces columnz 
epithelium—all for physiological purposes. The re. 
duplications serve no physiological purpose, but ar 
aberrations of physiology of varying degrees ani 
sites. It is, therefore, understandable that the 
mucosal lining may present a variety of structur 
unrelated to actual anatomical site but related to the 
original primordial plan. 

The argument is sometimes heard that cysts and 
reduplications of this kind, interesting though they 
are, do not really merit surgical interference. The 
writer does not agree with this view and feels tha 
all lesions of this kind should be removed if this isa 
safe procedure, as it is in the vast majority of cases. 
Experience indicates that the various manifestations 
of intestinal and bronchial reduplication are prone 
to surgical disaster. All cysts tend to grow in siz 
and may in the long run produce obstruction of the 
viscus to which they are attached, and in other cases 
their linings tend to necrose and eventually perforate, 
or fill suddenly with blood from hemorrhage from 
a vessel within their wall. Their mucosa may also 
ulcerate and even perforate and they may become 
infected. 

In the cases found above the diaphragm, resection 
is usually relatively easy except where cysts occur in 
bifurcation of the trachea. Below the diaphragm, 
where reduplications may be long and large, they are 
apt to present with a common wall between gut and 
reduplication and this may entail a lengthy resection 
or reconstruction. 


I am indebted to Dr. Kenneth Hinson for his 
help with the pathological work. 
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INTRODUCTION 


kaRCOMA Of the duodenum is a great rarity and only 
10 references to its occurrence can be found in the 
terature. Simpson-Smith (1939) found that out of 
o cases of small-bowel sarcomata only 3 cases had 
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. 121.—Barium meal indicating filling defect in the second 
part of the duodenum indicating malignant neoplasm. 





section § 1852 ; whereas Frank, Miller, and Bell (1942) found 
cur in § a many as 21 cases occurring out of a total of 102 
iragm, § small-intestine sarcomata. 
ey are 
it and CASE REPORT 
ection H. W. S., a labourer, aged 34, was admitted to 
Walton Hospital on Feb. 24, 1956. 
He gave a history for the previous twelve weeks of 
or his | ¢Pig@stric pain which radiated through to the back and 
was not relieved by alkali mixtures. He had vomited 
frequently and had lost a good deal of weight. There 
——— § was a history of a mild attack of jaundice shortly before 
admission. 
On EXAMINATION.—An ill young man, severely 
x Lae dehydrated, with evident severe loss of weight. No mass 


palpated in the abdomen. Blood pressure 100/65 mm. 
of mercury. Serum electrolytes were within normal 
limi's. Serum sodium, 130 mEq./l.; serum chloride 
(as NaCl) 107 mEq./l.; serum potassium, 5-6 mEq./I. 
Hemoglobin, 10°5 g. per cent. Chest radiograph, no 
pathology in lung fields. N.P.N., 42 mg. per 100 ml. 
Serum bilirubin, 0-4 mg. per 100 ml. Barium meal was 
del: yed until the general condition of the patient allowed, 





SARCOMA OF THE DUODENUM 


A SARCOMA OF THE SECOND PART OF THE DUODENUM 


By MARTIN HORWICH 


SENIOR SURGICAL REGISTRAR, WALTON HOSPITAL, LIVERPOOL 


it and was carried out by Dr. F. G. Anderson, who noted 
some excess of resting juice inthe stomach. The duodenal 
cap and part of the loop of the duodenum were dilated. 
There was a constant filling defect in the second part of 
the duodenum. Appearances indicated the presence of 
an intrinsic maligant neoplasm (Fig. 121). 

Physical examination on April 6 revealed a tender 
mass in the right hypochondrium. This mass was the 
tumour which had now become palpable. 

At OPERATION (April 9, under general anesthesia, 
Dr. A. G. MacKinnon).—The abdomen was opened 
through a midline epigastric incision. A firm fusiform 





Fic. 122.—Specimen at operation. 


fleshy whitish mass was found involving the major 
portion of the second part of the duodenum. It could be 
freed laterally from the underlying right kidney, but was 
firmly adherent medially in the region of the head of the 
pancreas to surrounding structures. The regional 
lymph-nodes were secondarily involved. 

The condition was quite inoperable, and after a biopsy 
of the tumour and associated lymph-node was taken for 
histological examination a posterior gastrojejunostomy 
was performed. The abdomen was closed with a small 
drain down to the tumour and brought out of the right 
flank (Fig. 122). 

The patient made a smooth recovery. 

Microscopic Report (Dr. M. J. Wodzinski).— 

“The duodenal wall shows dense infiltration with 
relatively large round cells possessing abundant cytoplasm, 
and round or oval nuclei (Fig. 123). Reticulin impregna- 
tion reveals poorly developed cords of coarse argyrophil 
fibres merely dividing the growth into groups of cells. 

** The lymph-node shows that the normal architecture 
is almost completely replaced by large lymphocyte-like 
cells which appear to be of the same degree of maturity. 
An occasional abnormal mitosis is noted. A few germinal 
centres are still present at one pole. The histological 
picture is that of a lymphosarcoma of the duodenum with 
secondary growth in the lymph-node.” 

Two weeks after the operation the patient developed 
jaundice which gradually deepened and on April 30 the 
serum bilirubin was 8-75 mg. per 100 ml. He was, 


however, eating well and his general condition improved 
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slowly. The jaundice gradually cleared, but the abdom- 
inal mass gradually enlarged. 
He was discharged from hospital on June 2. 
The patient died on Aug. 19, nine months from the 
onset of his symptoms. 
(Dr. Wodzinski).— 


POST-MORTEM EXAMINATION 
Second part of duodenum replaced by large 


Ascites. 
fleshy sarcoma. Widespread infiltration of regional 





FIG. 123.—Microscopic section showing infiltration with 


large round cells with round or oval nuclei. 


H. and E. (~ 
270.) 


lymph-nodes. The liver showed plaques of malignant 
deposit on its surface. 


DISCUSSION 


Pathology.—The majority of sarcomata of the 
small bowel are of the annular constricting type. 
The growth commences in the lymphoid tissue of 
the submucosa where the main bulk of the tumour 
remains, but infiltration soon extends superficially 
through the overlying muscle and the underlying 
mucosa, and often (as in this case), a bulky mass 
results. The less common polypoid mass projects 
into the lumen of the bowel. Both of these types 
may give early obstructive effects. Ulceration of 
the growth may, however, sometimes give rise to 
perforation of the bowel without obstruction of the 
lumen. (Irvine and Johnstone, 1955; Bradmore 
and Scorer, 1953.) 

Sarcoma (in contradistinction to carcinoma) not 
infrequently appears as multiple lesions in the bowel. 
Early metastasis to the regional lymph-nodes is the 
rule. 

Histology.—Sarcomas of bowel are either con- 
nective tissue or muscle in type, but more commonly 
lymphoid type (Maingot, 1948) as in this case, and 
rarely reticulosarcoma. 

Clinical Features.—The symptoms depend on 
the type of lesion and its site. The annular constrict- 
ing and polypoid types usually manifest themselves 
as obstruction of gradual onset which becomes acute. 
Both these types, and the ulcerating type in particular, 
may give rise to perforation or severe hemorrhage. 

When situated in the first part of the duodenum 
the clinical features are those of pyloric stenosis ; in 
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the second part of the duodenum vomiting and jay 
dice may be early features simulating gall-blad& 
disease. 
A frequent sign is the presence of a palpabj 
tumour. 
Examination of the stools usually reveals th 
presence of occult blood, and occasionally massiy 
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c 
hemorrhage may be the first evidence of the diseay om 
Differential Diagnosis.—Radiologically and @& inter 
operation the differential diagnosis between sarcom 
and carcinoma of the duodenum may be impossib| 
but usually the carcinoma is papillary in type or; A 
hard fairly localized mass, and not usually the bulk = 
mass of the sarcoma. rng 
Radiologically.—Serial films of the entire duo. 9 ho’ 





denal area are essential as early lesions may manifey 
themselves only by distortion or obliteration of th 
mucosal folds. 

The diagnosis is stated to be 90 per cent accurat 
for sarcoma of the duodenum by this method ¢ 
examination. 

Treatment.—Sarcomata of the small bow: 
metastasize early, and quickly become firmly matte( 
to surrounding structures. Radical resection shoul 
be carried out whenever possible, but in the duo- 
denum this would require the same operative proce: 
dure as for primary carcinoma of the pancreas, ani 
palliative short circuiting may be all that can bk 
performed. This particular case was quite impossible 
to resect. Post-operative deep X-ray treatment maj 
be of value in the lymphoid variety. (Frank ani 
others, 1942.) 


















SUMMARY 


A case of sarcoma of the second part of the duo- 
denum is reported. 





























A posterior gastrojejunostomy was performed. flui 
Pathological, clinical, and radiological features a 
are described. : 
pre 
I am indebted to Mr. R. A. C. Owen for permission i 
to publish this case, to Dr. M. J. Wodzinski for his 
pathological reports, and to Doctor F. G. Anderson § po 
for the radiological report; also to Miss Barbara — 4 
Duckworth of the Department of Surgery for Fig. 
122. = 
Hi 
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GASTRIC CARCINOMA 


GASTRIC CARCINOMA PRESENTING AS AN ACUTE ABDOMEN 


By N. V. ADDISON 


SENIOR REGISTRAR, ST. JAMES’S HOSPITAL, LEEDS 


CARCINOMA of the stomach usually presents in a well- 
known variety of ways. The following case is of 
interest in view of its unusual presentation. 


CASE REPORT 
History.—J. G., a labourer, aged 62 years, was 
admitted to hospital on December 8, 1955. He 
complained of severe constant abdominal pain, mainly in 
the right iliac fossa, which had started very suddenly, 
g hours prior to admission. He had vomited bile-stained 


S 
e 


into the lesser sac. A Polya-type partial gastrectomy was 
performed. The greater omentum was removed, the 
stomach being divided 15 cm. above the upper limit of 
the growth on the greater curvature. There were 
several palpable glands in the gastrohepatic omentum, 
which were removed with the stomach. The duodenum 
was closed with linen thread, and an antecolic gastro- 
jejunostomy performed. The afferent loop was sutured 
to the lesser curve of the stomach, and a Hofmeister 
valve was constructed. The abdomen was closed in 


Fic. 124.—Showing part of specimen following partial gastrectomy illustrating A, Sub-pyloric abscess, B, Carcinoma, 
C, Greater curvature of stomach. 


fluid on 4 occasions, and had 2 loose motions the same 
day. The pain did not radiate through to the back, and 
there had been no shoulder-tip pain. Fourteen days 
previously he experienced a less severe attack of similar 
pain lasting 3 hours, accompanied by vomiting and 
diarrhoea. He was well between the attacks, and had no 
history of indigestion. His general health had been 
poor since 1948, as he suffered from dyspnoea on exertion, 
and ‘ heart disease ’. 

On EXAMINATION.—A pale, very ill man, lying still, 
and in obvious pain. His blood-pressure was 140/70 mm. 
Hg, temperature 100°4° F., pulse rate 120, and respirations 
2§per minute. The external jugular veins were distended, 
and his ankles were slightly cedematous. The tongue 
was moist and furred, but did not smell offensive. His 
cardiovascular system showed the presence of mitral 
stenosis, with early congestive heart failure. The 
abdominal muscles were held still, and did not move on 
deep respiration. The whole of the abdomen was rigid, 
with maximum rebound tenderness in the right iliac 
fossa. Rectal examination showed extreme tenderness 
in the pouch of Douglas. As no definite diagnosis was 
made, laparotomy was considered essential. 

Avr OPpgERATION.—Under a general anzsthetic the 
abdomen was opened through a central right paramedian 
incision. The peritoneal cavity contained a moderate 
turb:\d effusion. The appendix and colon were normal. 
The stomach was examined, and a sub-pyloric abscess 
4X 3 cm. was discovered. This had perforated ante- 
rior! ,, and proved to be the cause of the peritonitis. The 
duo enum was normal, but the pylorus was noticeably 
thicl ened, and appeared to be an infected neoplasm of 
the stomach (Fig. 124). There were no secondary 
dep: sits of growth in the liver or peritoneum, but the 
prin ary growth had penetrated the posterior serous layer 


layers, and the pelvis was drained through the lower 
end of the wound. 

The patient was given a blood transfusion towards the 
end of the operation, but this was discontinued as the 
neck veins became very distended and the pulse more 
irregular. Following the operation, he received strepto- 
mycin 1 g. and distaquaine penicillin 600,000 units daily 
for 5 days. The drainage tube was shortened daily, and 
removed on the fourth day. The Ryle’s tube was taken 
up on the second day, and the intravenous glucose saline 
drip discontinued on the third day. The temperature 
returned to normal on the third day. 

PATHOLOGICAL REPORT.—“‘ Situated midway on the 
greater curvature is a fungating growth 7 < § cm. in 
diameter. The stomach shows an atrophic gastritis, 
with loss of rugez. Some glands in the mesentery are 
involved. Microscopical examination reveals a_ well- 
differentiated adenocarcinoma, with a heavy secondary 
infection invading all coats of the stomach. The growth 
has infiltrated the lymph-glands. The surrounding 
gastric mucosa shows the typical changes of chronic 
atrophic gastritis.” 

SUBSEQUENT PROGRESS.—The general condition of 
the patient improved steadily, and he began to eat on the 
fourth day. On the seventh post-operative day, he 
suddenly developed severe diarrhcea, together with lower 
abdominal pain. He vomited three times, and became 
slightly collapsed. A pelvic abscess was excluded. 
A post-operative staphylococcal enterocolitis was diag- 
nosed, probably due to the combined administration of 
streptomycin and penicillin (Fowler, 1955). He was 
immediately given erythromycin 250 mg. 6-hourly by 
mouth, together with a mixture of chalk and opium. The 
diarrhoea improved the following day, and had dis- 
appeared 4 days later. 
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BACTERIOLOGICAL REPORT.—“‘ Culture of faeces shows 
the presence of coagulase-positive staphylococcal organ- 
isms, which are insensitive to penicillin and streptomycin, 
but sensitive to erythromycin.” Following the attack 
of enterocolitis, the patient made a good recovery, and 
was discharged home on Dec. 30, 1955. 


SUMMARY 


A case of carcinoma of the stomach is described, 
presenting as an acute abdominal emergency. A 
peritonitis was found on laparotomy, due to the 
bursting of a sub-pyloric abscess, caused by an in- 
fected growth. 


JOURNAL OF 


SURGERY 


Following a partial gastrectomy and the com. 
bination of parenteral streptomycin and penicillin, 
the patient subsequently developed an enterocolitis, 
due to a coagulase-positive staphylococcus organism, 
resistant to the antibiotics used. This complication 
was detected early, and cleared up quickly following 
the immediate use of erythromycin. 


I wish to thank Mr. A. J. C. Latchmore fo 
permission to publish this case. 


REFERENCE 
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LIPOSARCOMA OF THE BREAST 
By A. MacFARLANE 


LECTURER IN PATHOLOGY, 


LIPOSARCOMATA are uncommon tumours in any 
situation. Stout (1953 a) in a personally collected 
series of 262 liposarcomata recorded only 12 in the 
breast. 
these tumours the diversity of histological structure 
which may be encountered. 

The following case is reported because of the 
uncommon site of origin and to illustrate the pleo- 
morphic histological pattern which a liposarcoma 
may present. 


CASE REPORT 


An obese female of 68 years attended the Surgical 
Out-Patient Department of Edinburgh Royal Infirmary 
in March, 1956, complaining of a lump in the upper part 





FiG. 125.—The tumour, natural size. Note the lobulated 
character, particularly at the lower and lateral margins. 


of the right breast which had first been noticed several 
months previously and had been gradually increasing in 
size. 

On EXAMINATION.—A firm tumour was found close 
to the upper margin of the breast directly above the 
nipple. The skin over it was raised slightly and though 
fixed to the underlying tumour was not ulcerated. The 
growth was considered to be arising from the skin, 
probably in the dermal glands. 

Local excision was carried out (Mr. W. A. T. Robb). 
Radiological examination of the lung fields showed no 
abnormality. 


This author has stressed in his studies of 
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Eight months later there are no signs of recurrence 
in the scar and the patient feels perfectly well. 

MorsBip ANATOMY.—The neoplasm was situated in 
the subcutaneous fat and measured 2-5 cm. in diameter. 
It was composed of firm white homogeneous tissue which 
had a distinctly lobulated structure, particularly at the 
margins (Fig. 125). The cut surface felt slightly greasy. 
The dermis of the overlying skin was invaded but the 
epidermis was intact. No mammary tissue was found in 
the specimen, which included only skin and sub- 
cutaneous fat. 

HISTOLOGY.— Paraffin sections were stained with 
hematoxylin and eosin and for reticulin by Gordon and 
Sweet’s method. Frozen sections were stained by Sudan 
IV for fat. 

The tumour was very cellular and pleomorphic 
(Fig. 126). There was considerable variation in the 
size and shape of the neoplastic cells and bizarre multi- 
nucleated giant cells were prominent. Mitotic figures 
were plentiful. Even at low magnifications fatty vacuoles 
could be made out in some of the cells. Some of the 
giant cells contained very large globules of fat. At 
higher magnifications many of the tumour cells were seen 
to contain fatty vacuoles of varying size, which might be 
single or multiple within the individual cells (Fig. 127). 
Fat stains showed that practically all the neoplastic cells 
contained droplets of fat which varied considerably in 
size. 

Most areas of the tumour exhibited a pattern illus- 
trated in Figs. 126 and 127, but in some parts an undiffer- 
entiated spindle-cell structure was present (Fig. 128). 
In such areas fatty globules were only occasionally seen 
in the paraffin sections, and with a Sudan stain the spindle 
cells contained less fat than the other regions of the 
tumour. 


DISCUSSION 


Recent reports on liposarcomata have stressed the 
wide range of histological structure which may be 
encountered in these tumours (Dawson, 1955; 
Stout, 1953 a and b; Knowles and Huggill, 1954). 
The diagnosis of liposarcoma does not usually 
present difficulties because many of them, though 
containing poorly differentiated pleomorphic areas, 
usually show differentiation towards tissue closely 
resembling normal fat. Willis (1953), however, has 
warned against labelling a tumour a liposarcoma 
merely because it contains fat. On the one hand, 
the presence of fat may be a degenerative change ; 
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LIPOSARCOMA OF THE BREAST 


on the other hand, fat cells may be found in a sarcoma 
which has resulted from malignant change in the 
fbromatous element of a fibrolipoma, and the 
tumour then is a fibrosarcoma and not a liposarcoma. 





FIG. 126.—A representative section of the tumour showing the 
cellular pleomorphism, giant cells, and fatty vacuoles. (x 63.). 


Knowles and Huggill (1954) considered that “a 
diagnosis of liposarcoma must depend on the obser- 
vation of a complete range of transitional forms 
between undifferentiated sarcoma cells and un- 
mistakable fat cells of either the uniglobular or the 
multiglobular type’. Stout (1953 a), on the other 
hand, considers that poorly differentiated varieties 
of liposarcomata occur without the formation of 
more mature fat cells. For a diagnosis of lipo- 
sarcoma there must obviously be enough differ- 
entiation of the tumour cells to indicate their origin. 
It is considered that the histological appearances of 
the paraffin sections (Fig. 127) and the presence of 
fat in practically all the tumour cells can only be 
interpreted as indicating the origin of the tumour 
from fat cells. It seems therefore that pooriy 
differentiated varieties of liposarcomata will be 
overlooked if complete differentiation towards mature 
fat cells is considered necessary before the diagnosis 
is made. ; 

Though the presence of fatty globules in the 
tumour cells is the main diagnostic criterion there 
are two further helpful features in this particular 
tumour. The first is the characteristic lobulated 
structure of the neoplasm macroscopically. Secondly, 
the presence of enormous bizarre giant cells is a 
common feature of these poorly differentiated lipe- 
sarcomata, a point stressed by Stout (1953 a). 


SUMMARY 


A liposarcoma arising from the subcutaneous fat 
of the breast is presented. The need for recognizing 
poorly differentiated varieties of liposarcomata 
without the formation of mature fat cells is stressed. 
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I am grateful to Dr. E. K. Dawson for her 
encouragement and advice in the preparation of this 
report, and to Professor G. L. Montgomery for 
criticizing the text. The illustrations were prepared 





FiG. 127.—Many of the tumour cells contain one or more 
globules of fat and there is very fine fatty vacuolation in some 
of the cells. Several mitotic figures are present. ( 200.) 





Very little 


Fic. 128.—An undifferentiated spindle-cell area. 
fatty vacuolation is present. ( 200.) 


by the Photomicrography Unit, Pathology Depart- 
ment, University of Edinburgh. 





REFERENCES 


Dawson, E. K. (1955), ¥. Path. Bact., 70, §13. 
— C. H. R., and HuGem, P. H. (1954), Jbid., 
» 235. 

Stout, A. P. (1953 a), Seminar on Tumors of the Soft Tissues, 
22. Chicago: American Society of Clinical Pathologists. 

— — (1953 b), Tumors of the Soft Tissues, Atlas of Tumor 
Pathology, 79, Sect. II. Fasc. 5. Washington: Armed 
Forces Institute of Pathology. 

WIIs, R. A. (1953), Pathology of Tumours, 2nd ed., 664. 
London: Butterworth. 











THE BRITISH 


JOURNAL OF 


REVIEWS AND NOTICES OF BOOKS 








SURGERY 





Physiology and Pathology of the Kidney. British 
Medical Bulletin, Vol. 13, No. 1. Pp. 74+xiv. 
1957. London: Medical Department, The British 
Council. 20s. 


ADVANCES in the knowledge of renal physiology and 
pathology are so rapid that a practising surgeon finds it 
difficult to keep abreast of them; they do, however, 
affect his work both directly and indirectly. In this 
number of the Bulletin he will find first-hand accounts 
by physicians and research workers of many of the 
current problems of renal function and the diseases 
associated with impaired renal function. Of particular 
surgical interest are the chapters on hypertension; the 
fascinating experimental work of Professor Clifford 
Wilson and his associates has already taken us far on the 
road to a solution of its problems. 

Other chapters with a direct surgical interest are 
those on urinary stone formation and those on renal 
angiography and venography. 

The hall-mark of distinction is given to the symposium 
by the introduction by Professor Robert Platt. 





An Atlas of Muscle Pathology in Neuromuscular 
Diseases. By J. GODWIN GREENFIELD, M.D., 
G. MILTON SHy, M.D., ELLSworTH C. ALVORD, jun., 
M.D., and LEONARD BerG, M.D. From the Depart- 
ment of Health, Education and Welfare; Public 
Health Service; National Institutes of Health ; 
National Institute of Neurological Diseases and 


Blindness, Bethesda 14, Maryland, U.S.A. 10 x 7 
in. Pp. 104 + xii, fully illustrated, with many 
coloured plates. 1957. Edinburgh: E. & S. 


Livingstone Ltd. 4§s. 


Tus beautiful atlas, the first of its kind, contains new 
material which should prove of real value to neurologists 
and pathologists in general. 

The book covers completely new ground, for it contains 
coloured photomicrographs which have been made from 
muscle biopsies from various patients who were suffering 
from a variety of neuromuscular diseases. 

There can be little doubt that definite progress has 
been made by the publication «f this atlas and it should 
prove a great stimulus for other pathologists to continue 
this really useful work. 

This atlas will remain the reference book on this sub- 
ject for a long time to come. 





Joint Ligament Relaxation treated by Fibro-Osseus 
Proliferation. By GEORGE STUART HACKETT, M.D., 
F.A.C.S., Consulting Surgeon, Mercy Hospital, 
Canton, Ohio. Second edition. 9} x 6 in. Pp. 
I1§ + xiii, with 17 illustrations. 1957. Springfield, 
Illinois : Charles C. Thomas. London: (Blackwell 
Scientific Publications Ltd.) 36s. 


THE fact that the first edition of this book was published 
last year and that a new second edition was necessary a 
year later speaks for itself. 

There can be little doubt that in this traumatic age, 
muscular and ligamentous injuries are always on the 
increase. Low backache pain seems to be always with 
us. Dr. Hackett has perfected a technique in which he 
uses an injection of proliferating solution called ‘ Sylnasol ’ 
into the attachment of ligaments around joints. This 
solution appears to cause the ligaments to “ stiffen up ” 
and so relief of pain is affected. Dr. Hackett points out 
that “ a joint is just as strong as its weakest ligament ”’. 






He also states that : “‘ If suspected ruptured and slippe; 
disc cases where the rupture is not evident and cases ¢ 
lumbosacral instability should have their relaxed lig:. 
ments strengthened by Prolotherapy, over 90 per cent ¢ 
the spine operations would be avoided.” We are quir 
in agreement with this statement. 

This book is well worth reading. 















Bladder Tumours. A symposium by MITCHELL Bric: 
II, M.D., JAMes L. GREEN, M.D., JOHN J. Harry 
Ph.D., Hacy HOLDEN, M.D., Gustavus A. HUMPHREY; 
M.D., K.T.Ma, M.D., Victor F. MARSHALL, M.D, 
J. ALAN NICHOLS, M.D., ALBERT J. PAQuIN, M.D, 
GeorGE R. Prout, M.D., SAMUEL I. ROLAND, M.D, 
and WILLET F. WHITMORE, jun., M.D., 92 pp 
Philadelphia and Montreal: J. B. Lippincott ¢ 
32s. 


THIS symposium consists of thirteen chapters reprinte 
from “* Cancer” ; it represents the teaching and practic 
of the James Buchanan Brady Foundation of the Nes 
York Hospital, and of the Memorial Hospital, New York. 
The team of twelve authors is led and inspired by Dr. 
Victor Marshall. 
















It has all the requisites of a scientific thesis ; it stata: 





the problem, details the methods which have been used 
in its investigation, summarizes their results and draw 
logical conclusions on the lessons learned and their appli- 
cation to future practice. 

The important first chapter deals with the detailed 
system of histological grading and staging used, but its 
subsequent simplification whenever possible into “‘ low” 
and “‘ high”, whether of grade or stage is welcome. In 









all cases treated by simple surgical methods the five-yea & 





survival was 42 per cent compared with an expected 
survival in the general population of the same age group 
of 89 per cent. The effects of a high grade and stage in 
reducing survival are shown by statistics of 377 cases. 
The fact that only some § per cent of untreated patient 
survive for five years justifies some form of treatment for 
nearly all cases. Local excision and fulguration (usually 
transurethral) are shown to be worth while in superficial 
and low-grade growths, but not in those of a high-grade 
or stage. Even benign papillomata recur within five 
years in 50 per cent of cases after such treatment, and in 
1§ to 20 per cent the recurrence is malignant. Segmentd 
resection improves the survival by 10 to 20 per cent even 
in the high-grade or extensive cancers. 

Twelve per cent of new cases were treated by simpli 
total cystectomy ; most of them had urinary diversion 
by ureterosigmoidostomy and cutaneous ureterostomy 1s 
generally found to be unsatisfactory. The total five- 
year survival from the time of operation was 21:2 pe 
cent, but grade and stage both modified it. A technique 
of radical total cystectomy was developed and is described; 
the removal of the pelvic lymph-nodes improved the 
results by 4 per cent in the cases with muscular penetra 
tion (stages B2 and C), but where there were numerous 
lymph-node metastases it was not curative, and removal 
of aortic lymph-nodes as high as the renal arteries, which 
was done in 12 cases, was not found to be worth while. 

This is a book which the urologist treating bladder 
























cancer must have and must study ; the results of treatinen! & 





are fairly and honestly set out and although their presenta 
tion is largely in the form of statistical tables and c/.arts 
there is evidence of a keen appreciation of the clinical 
problem presented by each individual patient. The 
general conclusion that the prognosis in carcinoma o° the 
bladder depends most on the intrinsic nature of the 
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neoplasm is one with which we are in entire agreement ; 
this does not detract from our admiration of the brilliant 
efforts to achieve a surgical cure. 





The Principles and Art of Plastic Surgery. By 
Sir HAROLD GILLIES, C.B.E., F.R.C.S., and D. RALPH 
MILLARD, jun., M.D., Diplomate, American Board of 
Plastic Surgery; Assistant Professor University of 
Miami School of Medicine. Chapter on Anesthesia 
by IvAN MaciLi, C.V.O., F.F.A.R.C.S. With a 
Foreword by JEROME PIERCE WEBSTER, M.D., Pro- 
fessor of Clinical Surgery, College of Physicians and 
Surgeons, Columbia University. In two volumes. 
11} « 8} in. Vol. I, Pp. 1-317 + xxii, fully illus- 
trated; Vol. II, Pp. 318-652 + viii, fully illustrated, 
and Index to Vols. I and II. 1957. London: 
Butterworth & Co. (Publishers) Ltd. £12 10s. 


THESE two large handsome volumes, beautifully illustrated, 
contain the material of the work of a lifetime of one man, 
Harold Gillies. It may well be said that plastic surgery 
was born in World War I when Gillies, after his experi- 
ences at Wimereux and Aldershot, settled down at 
Sidcup to initiate a new form of surgery. He published 
his results and experiences of World War I in 1920; he 
called his book Plastic Surgery of the Face. During the 
next thirty-seven years Gillies published much on plastic 
surgery and techniques both at home and abroad. During 
World War II he was instrumental in forming plastic 
units all over the British Isles and acted as Consultant 
Adviser not only to the Government but to the three 
Fighting Services. His unit at Rooksdown was visited 
by numerous surgeons from the Armed Forces and from 
the Emergency Medical Service. 

All the material he collected in this long surgical life- 
time is embodied in these two volumes. 

Gillies has all the attributes of a plastic surgeon, he 
is an artist, a great technician and a cheerful individual, 


-and a practical photographer. 


Throughout these two large volumes there are sketches 
and photographs, some in colour, showing the various 
steps in intricate operations, and the clinical condition 
before and after operation. 

These volumes are a great credit to British Surgery 
and every surgeon both at home and abroad will be grate- 
ful to Harold Gillies for putting plastic surgery on the 
map. To-day every teaching hospital has on its staff a 
plastic surgeon and this is due to the efforts of one man. 





Physiologic Principles of Surgery. Edited by LEo 
M. ZIMMERMAN, M.D., Professor and Chairman of 
Department of Surgery, Chicago Medical School ; 
and RACHMIEL LEvINE, M.D., Chairman, Department 
of Medicine, and Director, Department of Metabolic 
and Endocrine Research, Medical Research Institute, 


Michael Reese Hospital, Chicago. 10 x 64 in. 
Pp. 988 + xvi, illustrated. 1957. Philadelphia and 
London: W. B. Saunders Co. £§ §s. 


SURGEONS in the past have relied on a detailed knowledge 
of anatomy so that in operative techniques any abnor- 
mality could be corrected. However, to-day it is well 
recognized that the surgeon must have a knowledge of 
the disturbances of function. Hence it is that physiology 
has ee a new outlook as far as the surgeon’ is con- 
cerned, 

This multi-author volume has been well conceived 
and t ie whole extensive framework of applied physiology 
has ben adequately covered. The many chapters which 
go to the make-up of this large volume have been written 
by research workers in their own particular field. There 
is ve y little overlapping on the whole and the editors 
=," ) - congratulated on the way they have fulfilled 

eir task, 
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Some chapters are better than others, but there is 
good general uniformity. The chapters on thermal and 
radiation injuries and on the transplantation of tissues 
deserve special mention. 

Nutrition in surgery and the importance of body 
fluids and electrolytes are discussed in a free and practical 
way. The problem of pain and the basis for surgical 
treatment of hypertension are dealt with in an excellent 
manner. 

This is the first book which has been published which 
covers in such an extensive fashion the whole field of 
applied physiology. 

Surgeons at home and abroad will find this book an 
important reference volume which will be constantly 
used, 





Macewen of Glasgow: A Recollection of the Chief. 
By CHARLES DuGuiD, M.A., M.B., Ch.B., F.R.F.P.S. 
(Glas.), F.R.A.C.S. 54 x 84 in. Pp. §1, with 1 
illustration. 1957. Glasgow: Oliver & Boyd. 7s. 6d. 


Tus short account of Sir William Macewen by a former 
student and house surgeon written after the lapse of 
many years will be read with great interest by many 
surgeons both in Great Britain and overseas. Macewen 
was a great surgical figure and his name must be perpetu- 
ated for all time. 

Although a large volume has been written on Macewen, 
yet the present one is very intimate and gives the reader 
a real insight into the personality of the man, and stresses 
the kindness, understanding and interest he had in his 
students, nurses, house surgeons, and assistants. 

A little book which is a joy to read. 





Rheumatic Diseases, Rheumatism and Arthritis. 
By HEINRICH G. BruGscH, M.D., F.A.C.P., Assistant 
Professor of Medicine, School of Medicine, Tufts 
University. 6} x 9} in. Pp. 330 with §8 illus- 
trations. 1957. Philadelphia: J. B. Lippincott Co. 
80s. 


Tus book is very comprehensive for it covers every 
aspect of rheumatic diseases and gives a very modern 
up-to-date account of the various types of treatment that 
are in vogue at the present time. 

The main part of the text is devoted to specific disease 
entities. 

Those diseases which are known to be definitely 
rheumatic—namely, rheumatic fever and rheumatoid 
arthritis—have been separated from those which are 
non-rheumatic. 

New surgical procedures are fully covered, as are 
recent advances in drug therapy. 

Dr. Brugsch’s mature clinical background is in 
evidence in the various chapters. It is a pity that the 
radiographs are poor and have not reproduced well. In 
the various rheumatic diseases good X-ray pictures are 
essential. 





Congenital Anomalies of the Viscera—Their 
Embryological Basis. By. J. Lewis BREMER, M.D., 
Hersey Professor of Anatomy, Emeritus, Harvard 
University, and The Children’s Hospital, Boston. 
94 X 6} in. Pp. 202 + x, with 89 illustrations. 1957. 
Cambridge, U.S.A., Harvard University Press. 
(London: Oxford University Press.) 40s. 


ALL anatomists the world over are familiar with the 
writings of Professor Bremer and now he has put them 
in his debt by the publication of this, his latest, book. 

It is true that the medical student of to-day is taught 
human embryology but he has little knowledge of the 
many and varied congenital anomalies of the viscera. 
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Almost all of the known forms of recognized abnormal- 
ities in the various organs can be traced to some simple 
disturbances of the growth sequence and Professor Bremer 
has elaborated this fact. 

This book has been written to supply a real need, and 
to call attention to the delicate adjustments, both in time 
and in the relative positions of the various parts, by 
which normal development is achieved and without which 
anomalies are certain to occur. 

Surgeons will find this a fascinating book, and a 
volume they can turn to when in difficulty over a con- 
genital anomaly. 





Plaster of Paris Technique. By MARIAN ENGLISH, 
S.R.N., R.F.N., Late Sister-in-Charge, Plaster 
Department, Ancoats Hospital, Manchester 4. With 
a Foreword by D. LL. GRIFFITHS, M.B.E., F.R.C.S., 
Surgeon-in-Charge, Manchester University Depart- 
ment of Orthopaedic Surgery, Manchester Royal 


Infirmary. 8} x 5? in. Pp. 126 + viii, with 133 
illustrations. 1957. Edinburgh: E.&S. Livingstone 
Ltd. 1I§s. 


THIS is an instructive and very practical handbook on 
plaster-of-Paris technique which will prove of worth to 
countless students and nurses who have to look after 
fracture cases. Miss English has had a long experience 
of plaster work and she has been able to portray this in 
this small book. 

A very useful book. 





Alfred Hospital Clinical Reports. Edited by R. S. 


Lawson. Sixth edition. 10 x 6in. Pp. 143, with 
numerous illustrations. 1956. Melbourne: The 
Alfred Hospital. 


IT must be very stimulating to past students and resident 
medical officers to receive annually the clinical reports 
from their old School and Teaching Hospital and perhaps 
more particularly when one of the articles has been 
written by a respected and valued teacher which enables 
them to know something of medical instruction in the 
past, and thereby enables them to appreciate more fully 
how fortunate they themselves were in their teachers. 

The first article in the present volume is on “‘ The 
Melbourne School and the Alfred Hospital 1890-96 ” by 
Dr. Murray Morton, M.D., who has been a distinguished 
figure in the Melbourne School for over sixty years. He 
has written his Memoirs under the title High Road and 
Hazards in Medical Practice and this article is the first 
part of them and deals with his own medical education 
(1887-1892) at the Melbourne Hospital, then the only 
clinical school in the city. He was a Resident Medical 
Officer at the hospital and later, in 1893-1896, a house 
surgeon at the Alfred Hospital. He graduated in 1892 
and immediately entered the Melbourne Hospital as a 
resident house surgeon at {50 per annum, which he only 
received for one year as in 1893 the Committee of the 
hospital ordained that the experience alone, which house 
surgeons gained, was sufficient recompense for any 
services they rendered. 

The medical course in Melbourne then occupied five 
years and clinical work commenced in the casualty and 
surgical out-patient department at the beginning of the 
second year while attending classes in Anatomy and Patho- 
logy (morbid anatomy), Physiology, and Materia Medica ; 
lectures in the last subject continued during all the three 
terms. There was no instruction in Bacteriology and 
pus was still regarded as “laudable” provided it was 
not sanious or ichorous. During the third year the 


student attended the medical out-patient department ; 
the fourth and fifth years were spent in the wards. 
Immediately the student qualified he bought a ‘tail 
coat’, but the insignia of graduation was a tall silk hat 
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mainly to provide accommodation and inconspicuoy 
transport for the monaural wooden stethoscope. ‘Ther 
were many young women as in-patients suffering fron 
anzmia, which owing to the greenish tint of the skin wa; 
designated chlorosis, and typhoid fever was a defini 
seasonable affliction for the treatment of which speci, 
wards (tents) were used. 

Dr. Murray Morton was fortunate in having as hjs 
teachers men of the calibre of George Adlington Sym: 
and Hamilton Russell, both of whom played a conspi- 
cuous part in the foundation and inauguration of the 
Royal Australasian College of Surgeons, of which Sym 
was the first President. After his death a Georg 
Adlington Syme Oration was instituted to his memory, 
to be delivered before the College. The close relation. 
ship between the Australasian College and the Roya 
Colleges of Surgeons in Great Britain is shown by the 
fact that in 1939 the Oration was delivered by Lori 
Webb-Johnson, in 1947 by Sir Gordon Gordon-Tayler, 
in 1948 by the late Sir Hugh Cairns, himself an Austn- 
lian, and in 1955 by Sir James Learmonth. They are ali 
Honorary Fellows of the Australasian College and in the 
case of Sir Hugh Cairns and Sir James Learmonth the 
Orations were delivered during their tour of Australasi: 
as the Sir Arthur Sims travelling professor. The 
Orators all referred to the personality of Syme. Lord 
Webb-Johnson said: ‘“‘ To Syme belongs a triple prize. 
He was among those who first lighted the torch. He wa 
among those who first carried it forward in the race and 
passed it on burning with a brighter flame. He wa 
among those who first reached the goal. The name of 
George Adlington Syme will always stand high in your 
roll of honour.” Syme and Hamilton Russell were both 
for a time pupils of Lord Lister, who, according to Sir 
Gordon Gordon-Taylor, inspired them with “ a love of 
learning, a sincerity of thought and word, and a lofty 
idealism” and further, “‘ Syme was a man of no myopic 
vision and for him as for you to-day there lay ahead a 
golden future for your College full of promise, advance, 
achievement, and honour; a bright vista stretching far 
beyond our scan”. Sir James Learmonth after stating 
the possible stipulations which would have appealed to 
Syme on the subject of a named Oration ended with two 
pieces of advice to the younger Fellows in his audience, 
one old, and the other not so old: ‘“‘ The old is the 
shrewd admonition of Francis Bacon ‘ Noble inventions 
may be lying at our very feet and yet mankind may step 
over without seeing them’. The new is the verse which 
the Poet Laureate Masefield is said to have taken for his 
own guide :— 


* Sitting still and wishing 
Makes no person great, 
The good Lord sends the fishing 
But you must dig the bait ’.” 


These two pieces of advice would have appealed to Syme. 

The remaining twelve papers indicate by their titles 
the integration of medicine and surgery such as “ Splen- 
ectomy in Disorders of the Blood ”’, “‘ Atelectatic Lesions 
of the Middle Lobe of the Right Lung ”’, “‘ Carcinoma 
of the Stomach”, the Long-term Effect of ‘‘ Lumbar 
Sympathectomy on the Foot Blood-flow”, etc. With 
regard to the lesions of the middle lobe of the right lung 
adequate testimony is paid to Sir Russell Brock’s paper 
(Thorax, 1950, 5, 5-39). 

The review of 340 cases of cancer of the stomach at 
the hospital during the decade 1941-1951 is very 
thoroughly done. The results are as distressing 45 
those published from other centres—only 4 cases sur- 
vived for five years; this may be due to the fact that 
pain was not a symptom during the whole course of the 
disease in 144 (42 per cent) of the cases, although in 167 
cases in which the diagnosis was not obvious clinically it 
was established by X rays in over 80 per cent. In 
analyzing the treatment of the 340 cases, no less than 
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139 were Clinically inoperable; of the remainder 76 
(20 per cent) were inoperable on exploration and 66 (30 
per cent) could only be relieved by a palliative procedure. 
There were 55 cases in which subtotal gastrectomy could 
be done; post-operative deaths from various causes 
occurred in 12 (22 per cent). 

On reading this annual report it is obvious that such 
a meticulous annual stocktaking must be a great stimulus 
to all the members of the staff both past and present. 





Modern Trends in Neurology. Second series. 
Edited by Dents WILLIAMS, C.B.E., M.D., D.Sc., 
F.R.C.P., Neurologist, St. George’s Hospital, London ; 
Physician, National Hospital, Queen Square, London ; 
Civil Consultant to the Royal Air Force. 9} = 6} in. 


Pp. 350 + xii + 24-page index ; with 79 illustrations. 
1957. London: Butterworth & Co. (Publishers) 
Ltd. 72s. 6d. 


Tuts is the second series of articles on neurology which 
have appeared in book form. The first series was edited 
by Anthony Feiling and proved both practical and popular 
to the medical profession. 

This second series, edited by Denis Williams, con- 
tains some twenty-four articles covering various aspects 
of neurology, anatomy, physiology, pathology, and 
clinical neurology. 

For the surgeon there are several articles which should 
prove of real interest. William Sweet of Harvard has 
written a fascinating chapter on the formation, absorption, 
and flow of cerebrospinal fluid. Isotope experiments 
have proved valuable in determining the cerebrospinal 
fluid pathways. 

L. S. Walsh considers the results of treatment of 
spontaneous subarachnoid hemorrhage and shows con- 
clusively that surgery plays an important part in the 
treatment of this condition. 

Terence Cawthorne has written an excellent chapter 
on aural vertigo while Hamilton Paterson discusses the 
clinical aspects of intracranial angiomas and proves the 
value of surgical excision in these tumours. 

One finds this volume very fascinating because 
neurology is one of the most difficult branches of medicine 
and to keep abreast of modern advances is not easy. 

We have nothing but praise for this excellent and up- 
to-date book. 





Textbook of Orthopedic Medicine. Volume I. 
Diagnosis of Soft Tissue Lesions. By JAMES CYRIAX, 
M.D. (Cantab.), M.R.C.P. (Lond.), Physician to 
Department of Physical Medicine, St. Thomas’s 
Hospital, London. 8} 523 in. Pp. 711 + xiv, 
with 131 illustrations. 1957. London: Cassell & 
Co. Ltd. 4§s. 


THis volume deals with the diagnosis of soft-tissue dis- 
orders of the locomotor system and spine. The first 
hundred pages are devoted to general points in diagnosis ; 
of this, the clear section on referred pain has much to 
commend it. The rest of the book is concerned with the 
recognition of specific lesions and is well set out in anatomi- 
cal order. A very large part, nearly two hundred pages, 
is given to the disorders of the spine and sacro-iliac region. 
Treatment applicable to each condition is mentioned, 
but details of manipulative technique and other forms of 
therapy are not included in this volume. ; 

The most interesting part from the orthopedic 
surgeon’s viewpoint is that on low-back disorders. Dr. 
Cyr ax classifies the various clinical entities which can 
occur, and indicates the form of treatment which he has 
found to be most effective. He is, perhaps, rather more 


dog matic than many authors, and this rationalization of the 
signs and symptoms to fit in with a scientific diagnosis is 
obv ously worked out more from the armchair than from 
dire t observation. 


It is thus inevitable that a number of 
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III 


his conclusions would be at variance with those of his 
colleagues. 
Three main forms of treatment are stressed. These 


are: deep massage, manipulative treatment, and the 
use of local anesthesia. The author’s form of deep 
massage is very widely advocated. The indications for 
manipulation of joints are clearly made, particularly in 
the case of the spine. Local anesthesia is advised almost 
as widely as deep massage, even to the extent that it is 
considered an essential adjunct to routine fracture 
treatment. It is doubtful whether there are many 
orthopedic surgeons who would agree with the state- 
ment: “ Except in fractures in which anesthesia of the 
bone-ends might lead to movements tending to increase 
deformity, one or several injections directed between 
the fracture surfaces are indicated during the first five 
days after injury.”” Nor would everyone agree that local 
anesthetic is the anzsthesia of choice for the reduction 
of a Colles’s fracture. 

At the end of reading this book one is left with the 
impression that it is too lengthy for the subject-matter 
which it covers. The sections which are written from 
the personal experience of the author are valuable, and 
the recognition of distinct types of low-back conditions 
and their response to specific forms of treatment provide 
a useful addition to our knowledge of this common 
and tedious complaint. 





Extensile Exposure. By ARNOLD K. HENRY. Emeritus 
Professor of Clinical Surgery, University of Egypt ; 
and Professor of Anatomy, Royal College of Surgeons, 
Ireland. Second edition. 6} * 9} in. Pp. 320, 
with 298 illustrations. 1957. Edinburgh: E. & S. 
Livingstone Ltd. 4§s. 


For many, returning from abroad in 1945, Professor 
Henry’s Extensile Exposure was the first new surgical 
text-book to remind them of the delights of peace-time 
work and study. Written in an unusual and stimulating 
style, profusely and beautifully illustrated, this book 
gave many surgeons food for thought, and rested upon 
many a bedside table beside the telephone. Now, after 
more than ten years, another edition has appeared, 
amplified to a considerable extent, but still in the same 
inimitable style, still peppered with neologisms and still 
superbly produced and illustrated. 

A great deal of new material has been added since the 
first edition ; in addition to the exposure of the long 
bones of the limb together with certain of the major 
soft-tissue structures, there is now a section devoted to the 
neck and the thoracic inlet together with a description 
of the operation for pulmonary embolectomy and the 
approach to the thoracic sympathetic chain. The pelvis 
and hip-joint receive attention and many additions have 
been made to the description of approaches in the leg. 
Perhaps the new line drawings towards the end of the 
book are not quite so elegant as survivals from the first 
edition beautifully drawn by Miss Zita Stead. This 
book has now nearly doubled its size and may be said to 
have nearly doubled its value. 

Together with a detailed account of the anatomy of 
the various approaches, Professor Henry writes on 
surgical technique and advises long incisions and the 
avoidance where possible of cutaneous nerves, the cutting 
of which may subsequently involve the patient in trouble 
from painful scars. An abiding affection for ‘ bipp’, 
even though now combined with mercurochrome, may 
strike the younger reader as quaint, but he will be more 
than ready to accept such little oddities for the sake of the 
mass of fundamental anatomical knowledge, expressed in a 
style both literary and characteristic and suitably emanat- 
ing from the city of James Joyce and St. John Gogarty. 
This edition, written with the same verve as the first, 
is a notable example of the ever youthful quality of 
genuine enthusiasm. 








112 THE BRITISH 





Surgery. A Guide to Surgical Diagnosis and 
Treatment including Tropical Surgery. By 
W. G. Kerr, M.B., F.R.C.S.E., Surgical Specialist 
Tanganyika. 8} x §$ in. Pp. 410 + viii. 1957. 
London: Oxford University Press, 2§s. 

THE author states that this book is primarily for the use 

of medical and hospital assistants in the tropics, but it 

should prove of value to nurses during their training and 
to some of the medical auxiliaries in this country. 

It is written in a clear but definite style which makes 
for easy reading. The book gives on the whole an up-to- 
date picture of modern surgery, stress being placed on 
diagnosis and treatment. 

It is a pity the author still uses the out-moded 
classification of burns; surely every surgeon to-day 
only recognizes two types of burn, the superficial and 
the deep. 

The book is well printed and indexed. It should 
prove of value to the many hospital assistants who play 
such a prominent part in the treatment of disease in the 
various parts of the African Continent. 
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Trophoblastic Growths. 
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By J. SMALBRAAK, MD. 
Gynecologist, Haarlem, The Netherlands. 6 * 9 in, 
Pp. 342 + xii, with 66 plates, 8 in colour, and 
tables. 1957. Amsterdam: Elsevier Publishing Co, 
(London: Clever-Hume Press). 72s. 


IT is rare to find a book devoted to one condition o& 
disease which affects the human body, yet we have it her 
in this book. Dr. Smalbraak has written a book of over 
three hundred pages dealing solely with the Clinical, 
hormonal, and histological study of hydatidform mok 
and chorionepithelioma. This study is based on ap 
extensive review of cases treated over the last quarter of 
century at the Utrecht University Clinic. 

Every facet concerning trophoblastic growths j 
discussed in detail, and many case histories are presented, 
while excellent photographs and microphotographs 
illustrate the text. 

Here is a reference volume which will be sought after 
by gynecologists, obstetricians, and research workers in 
general. Pathologists, too, will find much to interes 
them in a subject which has been neglected far too long. 
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International Congress of Gastro-enterology. Fifth 
Meeting of L’Association des Societés Européennes 
et Méditerranéennes de Gastro-Entérologie. London : 
July 18-21, 1956. 104 x 6} in. Pp. 632, fully 
illustrated. 1957. Basel: (Switzerland) S. Karger. 


Les Nouveaux Syndromes Hémorragiques la 
Dysprothrombie. By PAUL CHEVALLIER, Professor 
of the Clinic of Diseases of the Blood at the Faculty 
of Medicine ; and A. FIEHRER, Assistant Professor, 
Faculty of Medicine. 9} x 64 in. Pp. 128, with 
25 illustrations. 1957. Paris: Masson. Paper 
covered. 1,500 fr. 


Chirurgie Urgences Chirurgicales Néo-natales les 
Hernies Hiatales. By M. Duspors; G. LAURENCE ; 


P. HILLEMAND; J.-L. Lortat-JAcoB; R. VIGUIE; 
Y. Barre; H.-J. BERNARD. 8} x 6} in. Pp. 96, 
with 33 illustrations. 1957. Paris: Masson. 
1,100 fr. 


Le Foie Etudes Anatomiques et Chirurgicales. By 
C. CourINnaupD, Assistant Surgeon to the Paris Hospitals. 
With a Foreword by Professor A. DELMAS and 
Professor J. PATEL. 9}$ x 6% in. Pp. 530, with 
256 illustrations. 1957. Paris: Masson. 4,500 fr. 


La Doleur et Les Douleurs. Published under the 
direction of Professor TH. ALAJOUANINE, with 22 
collaborators. 10 x 6} in. Pp. 346, with 16 illus- 
trations. 1957. Paris: Masson. 2,400 fr. 


Operative Surgery. Edited by CHARLES Ros, M.C., 
M.Chir., F.R.C.S., Professor of Surgery, St. Mary’s 
Hospital, London; and ROpDNEY SMITH, M.S., 
F.R.C.S., Surgeon, St. George’s Hospital, London. 
Volume 4. 11} < 8} in. Part VI, Head and Neck 
and clearance of Lymph Nodes. Pp. 1-164 + xiv, 
Part VII, Vascular Surgery. Pp. 1-144, Part VIII, 
Endocrine Glands. Pp. 1-66, fully illustrated and 
indexed. 1957. London: Butterworth & Co. 

(Publishers) Ltd., £5 10s. 
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The Treatment of Burns. By Curtis P. Artz, M.D. § left 
F.A.C.S., Lt. Col, M.C., U.S.A.(Rtd.). Late § thro 
Director, Surgical Research Unit, Brooke Army § so-c 
Medical Centre, Fort Sam, Houston, Texas; and § the 
Eric Reiss, M.D., Instructor in Medicine, Washington able 
University School of Mediciue, St. Louis, Missouri. deac 
10 x 64 in. Pp. 250 + xii, with 105 illustrations. _ 
1957. Philadelphia and London: W. B. Saunders. ” 

Fluid Balance in Surgical Practice. By L. P. Le — phy 
QuEsNE, D.M. (Oxon.), F.R.C.S. (Eng.), Assistant § less 
Director, Department of Surgical Studies, Middlesex § Rot 
Hospital. Second edition. 8} = 54 in. Pp. 140 + § cac¢ 
Viii, with 42 illustrations. 1957. London : Lloyd-Luke 
(Medical Books) Ltd. 20s. fn 

Clinical Cardiopulmonary Physiology. Sponsored § ope 
by the American College of Chest Physicians. Editor § the 
in Chief, BurGEss L. Gorpon, Philadelphia. 10 * § the 
6} in. Pp. 759 + viii, with 248 illustrations. 19§7. sug 
London and New York: Grune & Shatton Inc. my 
$15.75. sin 

Surgeons Journey. The Autobiography of J. Johnston § tha 
Abraham. 8} x 54 in. Pp. 441 + x, with 23 plates. 
1957. London: Heinemann. 25s. was 

The Anatomy of Congenital Pulmonary Stenosis. the 
By Sir Russet. Brock, M.S., F.R.C.S., F.A.c.S, —™ 
Thoracic Surgeon to Guy’s Hospital; Surgeon to § “Ss 
Brompton Hospital, London. 9} x 6}in. Pp. 128 — Wh 
fully illustrated. 1957. London: Cassell. 30s. bei 

Year Book of Orthopedics and Traumatic Surgery. the 
1956-1957 Series. 

Maladies des Veines. Diagnostic et Traitement. — ‘ur 
By CLaupE OLivierR, Assistant Professor, The § of 
Faculty of Medicine, Paris; with a Foreword by § lyn 
Professor H. MONDOR. 9:5 <X 6$ in. Pp. 600+ §& in 
xvi, with 342 illustrations. 1957. Paris: Mason. wa 
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